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(d-4) 



^TBDMS 



O 
II 

HO— C- 



0 
I 

-CH- 



-CH 2 -NH-Fmoc 



qi 



(lid) 
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(d-4) ^fel^b^fe (i i d) ^©^;^^v;Wb}tv l 
jM^~?A7]cM3 (III) ©.fcS&B&te&I&zK, T-feb^by/K n P 
jjfe 7 : — (lie) ( 1 ) 
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OAc OAc O 




OAc OAc 



(e-1) 



N 3 ( e.g.,4,4'-Dimethoxytrityl choride ] 
\ DM AP, Pyridine / 



MeO 




OMe 



OAc OAc 

(e-2) 



MeQ 




MeO 



OMe 



(e-4) 



2)Ti?KS(D3l3c(T5y'lb) 


e.g., 1)NaBH 4 , 

2)10%Pd(OH) 2 



e.g., 1) 1 N-NaOH 
2)10%NaHCO 3 
FmocOSu 



NHFmoc 



TBDMSOTf, 2,6-Lutidine 



MeQ 




or 'NHFmoc 
R=TBDMS- 



► 

1) 10%HCO 2 H/CH 2 CI 2 

2) RuCI 3 xH 2 0, NalQ 4 



OR OR OR 




O OR OR 



(lie) 



O" 'NHFmoc 
R=TBDMS- 
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fc&W! (e — 2) <D\\L&% (e-3) ^(Dft JV^^jV^^M.jtU.'fc^ 1 • 2^ 

#T^KSoMtcH^ (T^ft) Silts l^lor^F^ 0. 1^* 

<ffc£>* (e-3) (Dit&m (e-4) — (Dzk^S^flft^f* 1 N?KM^ h U 

«<D^«« (c-15) &h (c-16) bmUftBiJfe^ ^.V ft? ° 
10 ik&tfo (e-4) O^-^^) (e-5) -^Tk^XcO'K*^ M£J^ 20^1 
gg©TBDMS-OT f ^2, 6-Lutidin e lftf>#:&TSJS£it£ ^ 

(e-5) (lie) ^OTKmS^fJ.^^ 1 0 9 

n pi/tELmis^, ?i^i^7/vn- /^(Dmitmt^m (a -4) ^Mb-a* 
15 maid) ^(DRjfctmmz-^rft? ^b&fo^& a 

(lie) (DM&Jfm (2) 

(Rl3a~Rl6a = H, R lla =H, R 12a =H, T ,= l) 
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(He) 

s:<^^p <© itm as j; imas i^o-c $ n# s n t »$ s am w: w £ ^ -e a> 5 5> 0 

fcl=r#> (e-7) (e-8) ^©7v?Kftlt 1 i§*©^^ (e 

-7), «I©DMAPf«II, |HO^t©bv'/^n7^K^, 

10 *?~u>'f£E<DM1&$ i "e, 4 o t-eift 2 ^w-il^S^ r t ^ i o -c 

fc-a** (e-7) (DY^/vmmw-^m, mhfrit.yz'MRWfci stwuti) 

1 5^i©7» h y <?^£^ DMSOfwWt, i60~7 0TCT?$J5 
\\&m (e-8) =g:T^/<fbU ^V^T^^T^ /a&^-rs-^t-^o-c, 

15 te&m die) ds#e?tbSo 
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^ $ j ~s U j$>^?y _ friz }£(D^m^\ 1 ~ 2 mmnMfcjfcz^z ^ 

A^^^HJilB-^ (I I a) ~ (I I e) xm § ttS^^^^V^TT ^ 
10 K-ftk N-tirnt, isyz?]&mM& (^y7lSIM, f£^0Bff 3r3S7n 

20 M^Ml : 1 7-Ty/V-l 4- (t e r t-^V-^^-v'7^V^ 
v0 — 1 — t Kn^rv'- 12 - {2- [4- (7- (ter t -y^;V-^^^~ 
;V—Z/ : 7^/V$-3c-y--%);Vm=^/V) ^Zf$ J 4 ?V— -3 — ^h^v^— %/ 
J? xi^$cZ/;V~\ - 1- ^^/V—\f=^;V} -2 3, 2 5- ^ 3, 19, 

2 1, 27-7f7^f^-H, 2 8- ^t^rt-4-7f-h!J^^n [2 

25 2. 3. 1. 0 4 ' s ] t^3^-18-xy-2, 3, 10, 16-Tb7t 
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17— TP /V— 14— (t e r t-^-^f -1 
-tKa^-12- [2— (4-fc h^V-V^n^^ 
/V) - 1 — * tf^/V] -2 3, 2 5 - h ^rf - 13, 19, 21, 2 

5 7-ff7^f/V-l 1, 2 8 - v 5 ^"^^- 4 —TIP- a [2 2. 3. 

l. o 4>9 ] t^3^-l8-xy-2, 3, io, le-rfyt^ (fk 

506;138mg, 0. 15 mm oik O — ^/ (tert — r^/V— 
f;y-^7-;V) t^^^t (8 6. 7mg, 0. 2 1 8 mm o 1 ) „ f- 
?VT% J try (DMA P ; 16. 5mg, 0. 09 8 mm o 1 k 1 — [3 

10 - (^W^/) t°;v] - 3 -^;V%;Vi$*J4 5 KifcifeSft (EDC/ 
HC1 ; 69. lmg, 0. 261 mm o 1 ) *5 J; iMfrffc 7* ^ V ^ 
(CH 2 Cl 2 ;lml) ©JS^Sr^mT? 1 . 5«#bfco ^JS^&SEBfc 

SS*^^V^A (MgS0 4 ) TfffcflfeUfco MgS0 4 Ml ®JBETit$fb 
15 fc„ - 5 UT#bttfca^«T^y A-eilL (2 0%A c OE t (n 

— ^riP^fr) -e^iU)> 1 14- (tert -^^/V 

-^^f/V-^y^/^v') - 1 -t Ka^- 1 2- {2- [4- (7- 
(t e r t - i?^ f ;v- -^t^f -^zfZ/ 4 fr— 

^^vO - 3 b^r^-^ - 1 -^^/V-tr—A-} -2 3, 2 

20 5 -^h^f^-13, 19, 2 1, 27-7f7^^-H, 2 8-^ 

ih- 4 -Tif- b y i/^ n [2 2 . 3. 1. 0 4 ' 9 ] ^ ^ =2 ^ - 1 8 -rn ^- 
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2, 3, 10, 1 6-T h9^T> (44mg, 2 4. 6%) £#fc 0 
1 H-NMR(CDC1 3 ) 8 :-0. 1-0. 1 (12H, m) , 0.7-2.6 (47H, m), 0.85 and 0. 86(18H, 
s), 1.50 (3H, s), 1.63 (3H, s), 2.75 (1H, m), 3.31 (3H, s), 3.35 (3H, s), 
3.39 (3H, s), 4.05 (1H, m), 3.0-4.4 (6H), 4.5-5.8 (9H, m). 
5 tH3t$l2 : 1 7 -TV /V- 1, 14-v?-tFo^-12 - {2- [4- (7 
-%7VT$3cl/-^'?& J ^( /V-3r3vl/) - 3 — * Y^ls-ls? ta^^S/VV] -1 
-^^■/V— tr^/W — 2 3, 2 5-^ b^fv'-l 3, 19, 2 1, 27-rf 
7^f;v-ll, 2 8 -^^ih-4-Tif- >P V^ia [2 2. 3. 1. 0 

4 ' 9 ] Or 9 $ 3^— 1 8 — 2 , 3, 10, 16-7f7ty©^ 




10 ®13£M 1 -eHMUfc 1 7 -T V fls- 1 4 - ( t e r t -~??->V-*?* ^~)V-^y 
^-;VJr*c*y) - 1 - t KP^rv-- 12- {2- [4- (7- (ter t 

y*?*y— n-^drV/V-] -1— ^^/V— tf=/W - 2 3, 2 
13, 19, 2 1, 2 7-rh7^f^-H, 2 8 -i?^"^- 4 -Tlf- h 
15 JJv-^n [2 2. 3. 1. 0 4>9 ] t^^3^-i8-xy-2, 3, 10, 1 
6-7f7ty (44mg, 0. 03 7 mm o 1 ) t Ti? h ~ MJ A- ( O . 88 
ml) (DU&m l:4 6- 4 8°/o©7 (HF) tK (0. 12ml) 

# *bfc^r*M ^ttk, ^7K*e?5fe^N rat-^ ^ f v & (m g s o 4 ) 
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bfc 0 Mg so 4 &mm, mEtrmm^o 

/VjjJJx-emWkV (5%*?;-^ (^nnjfrA-A'JOk |K)^ni7-7!J 
/V-l, i4 r i?-tKP^-12- {2- [4- (7 -#71^3-:/-^^ 
y^/V-^-^V) -3-* b^v— ^r^/H - 1 -^^/V-lf^/V} - 
2 3, 2 5-^h^~13, 19, 2 1, 2 2 8 

_ mt _ 4 _ 7 f_]sy^q [2 2. 3. 1. O 4 ' 9 ] 
-^-2, 3, 10, 16-ff7ty (14. 2m g, 40%) 
^-NMRCCDCls) 5 : 0.7-2.6 (47H, m), 1.50 (3H, s), 1.63 (3H, s) , 2.75 (1H, 
m), 3.31 (3H, s), 3.35 (3H, s), 3.39 (3H, s) , 4.05 (1H, m) , 3.0-4.4 (6H) , 
4.5-5.8 (11H, m). • 
MS(m/z): 960 (M + ) 

m^MS : FK5 0 6#TOYO/^;VfIa (TSKgel AF-amin 

o) <D&m 



J43S-W2-eWI»lUfcl 7-TD/W1, 1 4-^t 2- {2- 

[ 4 _ (y-^/v^^i/-^ 7°^/^/V—^-^V) -3-7< V^V-V^n-^^ 

- 1 - ^ ^/V- - 23, 2 5 - ^f^-13, 19, 21, 

27 - ff ^f/v-ll, 2 8-Wt- 4-Tif-MJ [2 2. 3. 

1. 0 4 ' 9 ] t^3^-18-iy-2, 3, 10, 1 6-Tf7t s / (38. 
4mg, 0. 04m ffi olK TOYO/WHI (TSKg e 1 AF-am 
i n o, 10 0^1, 1175 /& (available amino group) ISO. 0 1 mm 
o 1), EDC/HC 1 (9. 2mg, 0. 048 mm oik 1-t Kn^r^ 
b y (HOBt ; 6. 5mg, 0. 048 mm o 1 ) ^octD^v 5 ;* 5^ 

;V*>VJ>>T^ K (DMF ; 1ml) ©S^«r^lT' 6 mmWfr V1t 0 



TOYO-Pearl resin 




FK-50 6 



WO 2004/025297 



PCT/JP2003/009640 



£r 5 HJgfe^bTJio i r.|d^7KB^ift (10 0^ 1 ) fei^DMF (4 0 0 ix 1 ) 3r 
iP&l^M^m^SS^Ufco ^WfDMFt+»U #fcjlfcFK5 0 6# 
TOYO^-/^MJ!l« ; ^^i- ; 5^#^^^V^7to TOYO/^;«tFK5 
0 6 ©il^fif^lOHB Aim 4, HBDtft3t*fe5 (fiU FK5 0 6 

mtW 4 : F K 5 0 6 #A f f i G e 1 »JIB<E>^JSfc 



TOYO/WVfJIICfttJUlCAf f iGe lfJil (Bio-Radft) &J1 
V^W^M3t^ll3 i: |U«)&#ifem; 5 FK5 0 6#A f f i G e 1 fifHSr^^ 
Lfco #»FK5 0 6#Af f iGe I mB^^ir ^^mm^m^t^o 
A f f iGe 1 1MB t FK5 0 6 ©|l^t^l»HBA|»3, HBDfij: 
2T»fe5 (IIU, FK 5 0 6 ^fefc^C^^A^ttfdS^S^i-S^^^Att 
&V>) 0 SlHB A$C*5<fctJ<HBD&te7lT|fc©A f f i ge l^I|oy^^7 — 

2- (2 - {2 - [2- (2- YD^;V3-3rZ/-^ b^>» -^b^] -x > 
^ifW/^!Ja-;V (Mil ; 10g, 4 2. Ommo 1) ^t'!)i? 



AffiGel 




J 



FK-5 0 6 
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-y (1 0 Om 1 ) \^mmv, b V -7 *.~jV*<f-;V? pUF (11. 6 g, 41. 
6mmol) M4-^W^;t^^/ (0. 9g, 7. 4 mm o 1 ) & 

7A^P-7f^77^- (HjiC-ft^ 6 ON ; 6 0 0ml) icf L, ^m?^ (6 
0 : 1 ^PP*M (CHC 1 8 ) 9 J— As (Me OH) iaite©2- 

(2- {2- [2- (2-hyf;^V-xfafi/) -rnbdf-V] -xfdf 
10 V} -xh^r^) xuZS—jV (fc&m2 ; 10. 4g, 5 1. 2%) £r#fc„ 
^-NMR^DClj) 5 : 2.53 (1H, t), 3.16 (2H, t) , 3.49-3.63 (18H, m), 7.14- 
7.41 (15H, m). 

m&MQ : glTM**^— 17— ^©^(1-2) 
[2- (2- {2- [2- (2 — b y ^7V3r*cZ/—^ b*cis) -^h^c^l — 
15 b*i/} b^ciy) -^b^ciSl @T^<D^J$ 



2 3 

S5t^!l5-e#fe^bfciik^2 (10. 2 g , 2 1. 2 mm o 1 ) bv^b 
P77^ (THF ; 200ml) RtfDMF (5 0ml) (Dm^^m^MM^, 
0°C\ZX7kmfc1* b V (3 . lg; fffitt, 6 0 w t %) ^ bTo#nx.fcifK 

20 mfit3 Oftmm&^fro rtl^0°C(^^ttf, ^n^El^ (6. 5g, 4 
6. 8 mmo l) £r4> o#Px.. m&~? 3 0 #HW# Ufc 0 ^rO#H^7X*^ 
tf^^ (11. 6g; 6 0 w t %) ^r^U^ LfojJJitttt 1 

HfBM#Ufco SJfc^&O'CfclJfrSPU 7K (2 5ml) ^%^\^MXt'^ Rfo 

m<DA&mi o om i ^5&s*-e^cjEai3Hibfe„ (200m 

25 1) ±m.fr (10 0ml) i#l^^fc2Mii7R^!J7A7R 

57 



WO 2004/025297 



PCT/JP2003/009640 



fc^^^^7^^n^b^77^- (MM^ 6 ON; 4 0 0m 
1 ) }cfL N (85:15 CHC 1 3 ~Me OH) [2 - 

(2- {2 - [2- (2 - hV^^X-^i/-^ b^V) -^b^V] -^h^r 
is) -^Y^-y) _^^^^] @^ (^^3) (DWfcWfo (12. 4g) 
5 fc 0 

^-NMRCCDCls) 6 : 3.34 (2H, t), 3.76-3.84 (20H, m), 4.13 (2H, s), 7.30- 
7.83 (15H, m). 

[2- (2 - {2- [2- (2 - hV f-flslr^S—x- h^is) -^b^vO -rc 

TrOw-- 0 -^0^ 0 -^O^ cr ^ COOH _ TrO-^-Q^Ck^Q- '°^"cr^COOBn 

3 

4 

$^$] 6 frfcte^ 3 (D|l*tM% (12. 4 g ) Sr^b^ ^ (10 

Oml) 4-^f;WT^/t°!J^y (0. 2 9g, 2. 4mmo 

1) N ^<yi?/l/7;Vn-;V (3. 1ml, 3 0. 0 mm o 1 ) &MZ-f~o -tb^ 
15 Otl^iU 7KMfe#/^^-f^F (N-^^/V-N' - (3' -^w 
^ / tf/V) ^/V/K^ 5: K ; WS C ; 4 . 5g, 2 3. 5mmol)£#n;^ 

N; 6 0 0ml) I^L, ^ttj^ (1:1 f^rc^/l— ^dff- ^) |^|65© 
[2- (2 - {2 - [2- (2 - hV ^fVHr^c b^v") -^b^v-] 

b^^} -^h^^y) -xbdri/] gj;Q& ^^^x^t/V ({^^4 ; 1 2. 
Og, 90. 1%, 2steps) ^#fc 0 
25 1 H-NMR(CDC1 3 ) 5 : 3.16 (2H, t), 3.55-3.65 (20H, m) , 4.11 (2H, s) , 5.11 
(2H, s) , 7. 15-7. 40 (20H, m) . 
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[2- (2- {2- [2- -mf^V] -^b^ 

4 5 

5 m&m 7 x^htit^h^m 4 (12. 0 g ) & 5 % b y ^/i^nffEifetfrfb^ 

Ul/MWi (15 0ml) \zmm^, 0°C^T7X (10ml) &iJU%.X s 0°CKX 

10 7 4 — (MjfCfl^ 6 0 N ; 4 0 0ml) \Z.®k l^ffi^ (1 0 0 0:1 5 
CHCl 3 -MeOH) I'tlKl© [2- (2- {2- [2- 
-^h^^) -xf^v'] -^a^} -xh^i/) -^b^rV] S^Sfe -<>"5? 
/Pcn^^/v (jb^#?5 ; 7. Og, 9 5%) £r#fc 0 

^-NMR (CDC1 3 ) 8 ■ 2.80 (1H, t) , 3.62-3.76 (20H, m) , 4.22 (2H, s), 5.20 
15 (2H, s), 7.36-7.41 (5H, m) . 

m&M9 : H7M£*-<-f— -^^^(1-5) 
[2- (2 - {2- [2- (2-T^K-^h^fiX) -acb^f-^] -^h^V} 

HO^o^CX-o^a^o^QooBr, ► N 3 — 0 ^ a ^O^°^CX"COOBn 

5 6 

20 M5t^j8-e#btb^^#^5 (7. Og, 18. lmmo 1) M4-^f 

;V7 ^t^^ (0. 4g, 3. 3 mm o 1 ) & If V ( 4 5 m 1 ) \zMM 

U Ot^^iflLfco :^p-b/Vxyx;^^D!]K (5. 2g, 27. 

2mmo 1) ^Mx-XmUXm^UnV, UK p - Y >V^y KjVi£^)\>? ta y F 
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(3. lg, 16. 2mmol) W4-^W^tl^y (I2 0mg, 
0. 9 8mmo 1) ^iT3 0°CT2^F»Lfc o ^J«£0 o Cfc^£PU 

?x (3mi) &M7Lxui±mM^, &ibfotc.nm&mk^Mz.mMi^ tiffi 
itxmj±mmvfc 0 #^fc»*^DMF (somi) u r^ibthy 

(11. 8g, 0. 18mol) 0 ^T? 1 BSMW8i#UfCo Rj&m 

=?J^n-? h^77^ (SfjPC-m^ 6 ON ; 2 5 0ml) tftt, 

(3:1 m^^^-^^-V-^) ^tl^)© [2- (2- {2- [2- (2- 
T^F-^b^^) -xh^^] -^b^v'] SEE* 

-<^v?7l^^7^ ({^^6 ; 3. 3g, 4 4. 3%) tr#7c: 0 
15 1 H-NMR(CDC1 3 ) 6 : 3.31 (2H, t) , 3.54-3.87 (20H, m), 4.13 (2H, s) , 5.12 
(2H, s), 7.20-7.30 (5H, m) . 

[2- (2 - {2 - [2- (2-T5/-xf^^) -rc f ^ri/] -xhdrv'} 
-xhdfv') -xh^^] 

N 3 >^o^ ( ^Cr^ CL ^Cy^COOBn **" H 2 N>^o^ 0 ^or^ 0 ^0"COOH 



M&M 9 ~e# 6 (1. 94g, 4. 72 mm o 1 ) ^ 7 — /V 

(5 0ml) ^^«fb, 10%Pd-C (500mg) &M%-X, ^UX 2 . 5 

#>-U, ^^^^Sr-a-^T^BE^II UTS #}<D [2- (2 - {2- [2- (2 
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-T^y-^b^i/) -^hdr^] -^d^] 

Mfc^ 7 ; 1 . 4 g , «r#fc 0 
MS (m/z) : 296 (M + ) 

M^Jl 1 : fE^tt^-f— ^0^(1-7) 
5 {2— [2— (2- {2- [2- (9H-7;VtVy-9-^;V-^ f^fiX^/V 

— -^b^ix} -xfdf-i/) -^b=3r^] -^h=3r 

H 2 N^ 0 ^°^O^ c ^CAX)OH ► FmocHN^ 0 ^a^- cr ^CX^ 0 ^ COOH 

7 8 

1 0 T# hfhtnik&m 7 (1. 2 5 g , 4. 23 mm o 1 ) £r 1 0 %m 
10 ^^byt>A7K (14ml) \ZMM^. ^f^i^y (14ml) KlU^U 

fc9 — -7/v^r\^^jv^^/v^^i^^^ ^^J/vjj/vig*— y (2. i5 g , 6. 3 

7mmo 1) &m&X*mTVfc^ &WVfe&9t&\sft 0 TO^t7-< M^T 

•^T^ffii^tbfco nhtifrmfe&^v *^7A^ov b^^^^f— (is 

6 ON ; 15 0ml) [^L, f#ffi?t (1000:7 CHC1 3 ~Me 
OH) Ctlte© {2- [2- (2- {2- [2- (9H-7/VtVy-9-^f 

20 =¥V] -xbdrM M^H Offr^ 8 ; 1. 38g, 6 3. 0%) 3r#fc 0 

^-NMR (CDC1 3 ) 6 : 3.34 (2H, t) , 3.50-3.71 (18H, m) , 4.05 (2H, s), 4.12 
(1H, t), 4.33 (2H, d), 5.57 (1H, s), 7.22-7.95 (8H, m) . 

mmm 1 2 : m^^^-^—^mm^m ^-y-^u^yv ^-^mmw- 

#TOYO/^ JVmW (TSKgel A F - a m i no) <D&$, 
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TOYO-Pearl resin 




TOYO/^^il (TSKge 1 AF— amino; 100^1 'Pf^O. 
0 1mmol©r5^#ft) MM^^V^ (0. 4ml) 
-trtty (NMP ; 0. 1ml) CO^^^^fbfc {2 - [2- (2- 

5 {2- [2— ( 9 H - 7;vt vy- 9 -^f;i/- ^ h =3f ^;V#=;V7 5 7 ) — ^ 
-m^^} -rcb^V) -xfdr^] -^h^V} g^gl (2K5£0!I 1 1 
•e#P>tbfc'ft:-8'4&8 ; 2 1mg, 0. 0 4mmol) Sr^JPx., El^y s /MJ7 
V—tv— l -^r/v-^-^rV— h y ^-t°n y -/K^^—^a ^^-y--7;vjr 
vftX^^—h (PyBOP;26mg, 0. 0 5mmo 1), MN, N-v 5 
10 ^y^ntVl^xf/vr^y (1 7 m 1, 0. lOmmol) %lM7L^ &jfi*T?4B# 

ft, ^^t Ky b^J:9«^WSrM^Ufc (*&8 1%) 0 #fettfc#JJg 

^^iTK^^/^b^ fW/NMP (1/8/2) ©IMS (0. 5ml) £r 

15 tfct, t^y^y/DMF/tj^fVy (1/4/4) (Dm&mm (0. 5 
ml) &Mx.xmM.X*3mmMk 5 b7t 0 KlS^Tf, ^li^S^^V^ R 
t^DMF^+^^?5feif-Ufcms Fy >-^^ H<: J; 9 Itflt 1 00/j 1 ^^^j 

7. 9/jmo 107^^t5- tMLfc 0 
SBtflll 3 : FK5 0 6 fl^^M^Tktt^ 

20 (TOYO+ (PEG) -FK5 0 6) 
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■&W.mm [TOYO+ (PEG) -FK5 0 6] §r^bfc 0 TOYO/WV 
iliFK5 0 6©|gmt5i*fl^-t^©HBA|:ttl 1, HB 

HBDt^#iL^(tWl ^»jctt^^t-^H B At(i 7 , HBD» 

1 tfe^o 

4 : FK5 0 6 ^^#:^M^7j<tt^^-f— 
(TOYO+ (PEG) 2 -FK5 0 6) 




^^&^^CTB7X'I4^^— W5FK5 0 6^MHi [TOYO 
+ (PEG) 2 - F K 5 0 6 ] &&J$lsfe 0 TOYO/W«i:FK5 0 6© 
F^t^t§»^^-t-M©HB At!* 1 8, HBD||j;5tfc5 0 i^. 
TOYO/^/Vfi© y y^-^ftftSHBAt^ilFHBDt^lL/iit 

m^Ml 5 : FK5 0 6 f|^#:^MIl7jC'l4^-<-i^— faltHO^ 



(TOYO+ (PEG) J-FK5 0 6) 




FK-506 



3t$| 3 T3zfi^7t^^^2p ^T^l7X'|4^^— F K 5 0 6 

[TOYO+ (PEG) 3 -FK5 0 63 bfc 0 TOYO/^ /Mf It 2; F 

K5 0 6 ©ra^^^i-5^7K'|4^-<-^— ^©HB Aim 2 5 N HBD|tt6 
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£#Jtb&tf;rbte\ ^f^|l7K'14^-<-f— ©HB A!fc«2 1 „ HBDf(i3tfe 

So 

»3ft0!ll 6 : FK5 0 6 ^^^MIl7jctt^-<— ^-#«fjg©^ 
(TOYO+ (PEG) 4 -FK5 0 6) 




[TOYO + (PEG) r FK5 0 6) £rl^$Ufc 0 TOYO/^flgiF 
K5 0 6<Dm\Z.lrfeirZ>m7k&^'<— -V— M©HB Aim 3 2, HBD|li7 
-trfeSo fr^ TOYO/^ /VarSg^y >Z> — t^^tSHB A^i^HBDt 

5 o 

®!3tM 17 : F K 5 0 6 f|#^^M^7M4^-<-i7— ##11©^ 
(TOYO+ (PEG) 5 -FK5 0 6) 




mm 3 ^^-<7t^^3pC S7K'l4^-<*-i?— ^t5FK5 0 6^®#IM 

(TOYO+ (PEG) 6 -FK5 0 6) §r^U^ 0 T O Y O^— /Mtflt £ F 

K5 0 6©^^^^i-5^7k't4^-<— iJ— g^©HB A^^3 9. HBDttt8 

^feSo ^ TOYO/^flCjJ^-l^itSHBAffcitFHBDi 
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10 



15 



•So 

till 8 : FK5 0 6 f|^^#M^ 7 Jctt^^-^- ttjffflt 
(TOYO+ (PEG) 6 -FK5 0 6) 



TOYO-Pearl resin 




3 fc^fc^fe^SpC. ISzM^^— ^r.^ri-S F K 5 0 6 



[TOYO+ (PEG) 6 -FK5 0 6] §r^b/t 0 TOYO^- 



£ F 



K 5 0 6 (Drfl^^-rSH7jctt^^— iJ— M©HB Aim 4 6 N HBDi(j:9 
-e&6o fr^K TOYO/" /MSfJ§g<£> U ICS^tSHBAtfc^^HBDl: 

So 

(5S-T5;^^-2, [1, 3] mV7>'-4S f 

110) 



Fmoc-OSu 

EtgN 

THF 




V 



9 



H 2 N\^- V /NHFmoc 
10 



^-£^9 (1. Og, 6. 2 5mmo 1) ^THF 2 0 m 1 |«U 

h (Fmoc-Osu;2. lg, 6. 2 5 mm o 1 ) &THF 1 0 m 1 
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£Mffilil§U •S/y^yV^^A^n-r b^77^ (BW- 8 2 OMH ; 

5 y^r^fb^ mmmm (10 : i=^^^/v : cn^y-/v)) f-tHMLS^ 

©ft^lllO (1. 2 2g) ^$5 2, 8%|cir#7t 0 

MS (m/z) : 383 (MH + ), ^-NMRCDMSO d 6 ) 5 : 1.30 (s, 6H), 2.68 (d, 2H), 3.07 
(m, 2H), 3.63-3.6 (m, IE), 3.69-4.02 (m, 1H), 4.04-4.21 (m, 1H), 4.29 (m, 
2H), 7.33 (m, 2H), 7.42 (t, 2H) , 7.70 (d 5 2H), 7.89 (d, 2H) . 
10 M^ffl2 0 : Sl7Xtt^-<-^-^©^(2-2) 

5R- ({5S- [(9 n-y;v^-u^~ 9 —4 As* h^-^/Wf^7 5 /) — 
^T/^l -2, 2-i?*?-;V— [1, 3] ^t^y?y-4R — f/V^^vW — 
#/w^-f/v) -2, 2-v^^/v- Cl, 3] ^y7y-4S-j;;Hy 



2, 2-v^^/V- [1, 3] ^y7y-4R, 5R-^/HV?| (7 
4 0mg, 3. 8 9mmol) l:7t h!J^5 Om 1 1, 1 ' — 

Jj/VtS^jV-J-^ ^ /V (CD I ; 1. 26g, 7. 7 8 mm o 1) Ir^Dt 

^Mi-T 3 0^^»#bfCo -^©^^^^^^^T/l^ri— ;v (BnOH; 4 
20 2 0mg, 3. 8 9mmol), 1, [5. 4. 0] V l/f 

%—7 —^.^ (DBU ; 8 8 7m g, 5 . 8 4 mm o 1 ) ^UfcX 1 7 




1). CDI 
BnOH 
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f/Vf^DMF 10 0ml fct£i&>U N ftljSftl 1 9 ^tbttfcfb^ 10 ( 1 . 2 
g, 3. 1 4mmo 1) ^DMF 1 Oml ^UK^frtife. ^//h 

/V^-T3 /jN^^rc— h (PyBOP ; 3. 3 7 g , 6. 48 mm o 1 h 

ta fcVl^^WT ^ (i-Pr 2 NEt ; 1. 25g, 9. 74 mm o 1 ) 

?U iSICTl 7^IWJi#Ufc„ KJtS^^^TKl OOml^Dt, ^f/H 

0 0ml ^T3|HttmU^ 0 ttWUyk^T«l+BSr«a5RJ*ifc*cK:rffi^U^ 

*W7^^P-7h^77^H^TltlU ifi?J©^4fell (0. 4 9g) 
SrltX* 2 3. 5 %^T#fc G 

MS (m/z) : 645 (MH + ), 'H-NMRCCDClg) 8 '• 1.33-1.39 (m, 6H), 1.43 (s, 3H) , 
1.50 (m, 3H), 3.42 (b, 2H), 3.53 (b, 2H), 3.75 (m, 1H) , 4.21 (m, 1H) , 
15 4.37-4.48 (m, 2H) , 4.76-4.82 (m, 2H) , 5.25 (s, 2H), 5.29 (m, 1H) , 6.93 

(m, 1H), 7.28-7.41 (m, 9H) , 7.59 (d, 2H, J=7. 5Hz) , 7.75 (d, 2H, J=7. 5Hz). 
§Bt^U2 1 : m^^—f— frf-<D&j£<.2-$) 

N— -[4- (9H-7/^l/y-9-^;^ b^r^;^^7^y) — 2S, 
3S-^tKn^f^-^] -2R, 3R-i?tF0^>-7^^7^1 
20 ^^/Loi^tvV (|^|12) cD-^j^ 




NHFmoc 



fc&mil (0. 46g, 0. 7 1 mmo 1 ) £ 8 0% h U 7;^nSK (T 
FA) ^l0ml»U S?l^T5W#Lfc 0 ^OS^TfL »Jft*r«* 
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m&Mfo\zxmfrvit 0 f&TkmM-ry^v&te-xnm^ assist ufc 0 n- 

^^fy-^t^f /V^tff^i !W©fli^l 2 (2 2 0mg) 5 

MS (m/z) : 565 (MH + ) , ^-NMRCDMSO d 6 ) 5 : 2.99-3.06 (m, 2H), 3.09-3.19 (m, 
5 2H), 3.44 (m, 2H) , 4.18-4.23 (m, 1H), 4.26-4.27 (m, 3H), 4.47 (d, 1H) , 
4.63 (dd, 2H), 5.15 (dd, 2H), 5.40 (d, 1H) , 5.88 (t, 1H), 7.14 (m, 1H), 
7.28-7.42 (m, 10H), 7.64 (m, 1H) , 7.70 (d, 2H) , 7.88 (d, 2H) . 

N- [4— (9H-7;vtvy-9-^;^f^f^/^;vT^;) — 2S, 
1 3 ) 



-ft!^4fel 2 (2 0 0mg, 0. 3 5 mm o 1 ) £r7* * J — /I'-Mfc^^Vl' 
(1:1) ©MI10 0ml*U 10%Pd/C (5 0%t*) 5 0 
15 mgtti 7RiMTi^t2«#Lfc 0 £D»TfK Pd/C« 

13 ( 1 6 5 m g ) £5feSlft^#fco 
MS (m/z) : 475 (MH + ) , 'H-NMR (ACET0N d 8 ) 8 : 3.2-3.4 (m, 3H), 3.49-3. 70 (m, 
3H), 4.23 (m, 1H) , 4.33-4.35 (m, 2H) , 4.46 (m, 1H) , 4.60 (m, 1H) , 6. 50 (m, 
20 1H), 7.33 (t, 2H), 7.41 (t, 2H), 7.68 (m, 1H), 7.71 (d, 2H), 7.86 (d, 
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HQ OH 




TOYO-Pearl resin 



NH 2 



O O 



h3^-/Vfi (TSKgel AF-amino ; 1 0 0*i lfPO. 01 
mmo 1 ©75 ^3JS#^E) IC^BD^y (0. 4ml), N-^A— 2- 
fo U (NMP ; 0 . 1ml) £r#Px.. £ N- [4 - (9H-7;^ 

5 f^r^/^VT^) -2R, 3R-^tKn^-7f 

/V] -2R, 3R-^fcFo^-^^i/^75Fi (4 0mg, 0. 0 8mm 

o i h -<^y* b y ry-/v- 1 --r/v-^-^i/- b y t°n y *v -s^^^ 

lJ-:7 tasfr;* 7 * — h (PyBOP; 5 0 m g , 0. 096mm 
olhN, N-^y^P^f/VT^ (2 5mg, 0. 19 2mmo 

io i) &i>n;t, m^2mmmt 5 uyt„ s^Tts wjiBSrS^^^w^ 

ILfc 0 #^tbfc#Hl^^l7KMm/^^/-/i-/^^i 3 t 2 ^^>' (1/1/1 
0) <7>?jll^« (lml) &Mx.XmW^0 . 5«HUo TOSf^b^ 

15 (1/4/4) cDM-a^rt (0. 5ml) ^Mx.X^UX 3 ^PPQS £ 9 Ufd 0 H 

^7^;/w-^!J y^rvs' KiiMTOYO/^ /Mffli [toyo 

+ (DABT) J £r#fc 0 

$U3g0il2 4 : FK5 0 6 f|^#:^^7K'14^^-f— ttflfJl©^ 
20 (TOYO+ (DABT) r FK5 0 6) 



TOYO-Pearl resin 




o o / o 

' 1 
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MTOYO^-^WH [TOYO+ (DABT) x ] ±9, 543609 3 fcjfi^ 
^■fe^2pC, &7M4**<— -«r^Tf-5FK5 0 6*£-£3M8I© [TOYO+ (D 
A B T) -FK5 0 6] %<£-}&Vtc 0 TOYO/^fl^ FK5 0 6©|(c: 
5 ^i~5|S7jctt^-<— £&^<£>HBAifcte 1 2, HBDt«9t^§ 0 ^ T 
OYO/^MIg© U — tfi^t^HB A^C*5j;tJ«HBD^:^%^:b^fj-^ 
J3\ ^!«7jC'|4^-<— 17— ©HB Aim 8. HBDtli6T^5o 

• mmm 2 5 : f k 5 0 eft^^-a-^zK^^^-f— 

(TOYO+ (DABT) 2 — F K 5 0 6 ) 



TOYO-Pearl resin 




MTOYO/^/Vil [TOYO+ (DABT) x ] J: «9 N 2 3 fd^V^ 

07jc|4^-<— -9— ©#ftKJtSSrfrofeo fcfcU S^SSifc^riS-fb^^v^ (o. 
5ml) i:N-Zf;W2-t c PD fV (NMP ; O. 05ml) ©Mtl^ 

15 m^± 0 i^V^ M5t^!l3 ^^fd^^^lS. ^7Ktt^-<-f— ^ft5FK 
5 0 6^M#SI CTOYO+ (DABT) r FK5 0 6] £^J$bfc 0 TO 
YO/^ /Htfll £ FK5 0 6©rafc^E-t-5&*i£*^— if— ^OHBAtK 
2 0, HBDtiil5tfc5o fft> TOYO^- ✓MtfJiB©!; — (Cft^f^H 
B AitfeJztm B D#C^#itU/fe(t^^ Mf^^*^— if— ©HB Aim 1 

20 6, HBDtftl2T'|)5„ 

®Bt$l2 6 : 3tl7M4^^— if-^-C>^(3-l) 

N- [2- (9 H-^/V^-V^- 9 h^V#7V3iJ^ /VT^ 7) — 

/V] -2, 3-i^t Kn^riz-^^i/yT? KBft (fb^fe 1 6) <D&J$ 
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FmocNHv s /X| 



NH 2 -HCI + 




1 OH 



C0 2 H 



16 



9H-9-7/V^l/ = /Mf^ N- (2-75/^) *;W^- h M 
{ik&mi 4 ; 5. OOg, 153. 7 mm o 1 ) $l^L- ( + ) 
Offc-a^ 1 5 ; 5 . 8 9g, 3 9. 2 mm o 1 ) te\ N, N - ^/Uft/VJ* T 
5 (3 0 0ml) RXF h V rc^/^T ^>^(5. 46ml, 39. 2 mm o 1 ) 

^nx. s mM&itfto #cv>-e N i - 1 KP^^yy b y ry- /vi^mm (2. 

5 2g, 16. 5 mm o 1 ) £r#Px. N 1 3 - ( 3 - *J>* ^vV- T 5: S 

tVV) X/lstfirsf ^ K ( 3 . 1 6 g , 16. 5 mm o 1 ) ©N, N 

-^W;^T^ F (2 0 0ml) Igfl^jifTUfc^ ^S.-e^*#bfc 0 

15 i^ffMb-lrfi 1 ^ gflfjfc-rSN- [2- (9H-7/VtK/-9-^ 

h^^;^^;v7$;) -^^/v] -2, 3-i?tFP^-7^vyr 
S KB* ( 2 . 7 2 g , 4 2%) &m~o 

^-NMRCd-acetone) 5 : 3.29 (2H, t), 3.37 (2H 3 t), 4.24 (1H, m) , 4.30 (2H, 
m), 4.41 (1H, d), 4.59 (1H, d) , 7.29-7.42 (4H, m) , 7.68 (2H, d), 7.85 
20 (2H, d). MS(m/z): 415.2 (M + ) . 

K»«#:#T O YO^-/«©^ 
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TOYO-Pearl resin 



OH O 



H 
N 



NH 2 



TOYO/^;V|| (TSKge 1 AF-amino ; IOOjk 1 tpfcO . 
0 1 mmo 1 (DT ^ \zMfa*<?\s> (0. 5ml) ^Di s 35^3R5g 

09 2 6T?#fe^fc-fb#*l 6 (16. 6mg, 4 0 m o 1 k N, N-^V 
5 tW^^WT (16. 7 v I , 9 6 /z m o 1 k PyBOP (25. 0 

mg, ASixrao 1) ^Rfc, tSf 5 tfe. 50»T^ mm&mt 

/V/^ft^ V is (1/1/10) ©MM ( 1 • 5ml) £r#P itStt 2 

10 tz.^ 2 0%tVyi?y/DMFM (0. 5ml) ^rin 1 0 £ 

5 Ufc 0 #Cl^ tfflH&DMFTi^UfcfL Ms 2 0%txyi?y/DMF 
(0. 5ml) ^iTt£t?2 0MHbfe o 5tJ»T^ »JJi«r^ 

MTOYOA^fJII [TOYO+ (AET) J £r#fc 0 
15 m^M2 8 : FK5 0 6 ^#^^2M£*^-f- — ttJtJIi©^ 
(TOYO+ (AET) .-FK5 0 6) 



—^mm [TOYO + (AET) J J; !K 3 ^M^fc^&^p C N 

^^ t ^^^ 5FK5 0 6^Iif [TOYO+ (AET) r FK5 
20 0 6] gr-a^Lfco TOYO/^ FK5 0 6 (Dm\Zftfeir%M7k&*'< 



TOYO-Pearl resin 
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-t-MOHBAllilO, HBDftt7t|)§ 0 ffi, TOYO/^^fi© 
-t-©HBA|li6, HBDt(J4tfc5o 

$^$]2 9 : FK5 0 6 M¥#:^M^7Ktt^-<-f— #M§0^/& 
5 (TOYO+ (AET) 2 - F K 5 0 6 ) 




— /V^TBI CTOYO+ (AET) ,] £9, 7 ^t£V^7X'!£;^— 1^ — 

<^#ft^Jfc2^^To7l!: 0 fcfcU. BUfemMfcfeMlkff-lsl/ (0. 5ml) iN- 
ff-fV— 2- t°n U K>- (NMP ; 0. 0 5ml) (Dm&W-Wt&M V^c Q $CV^\ 
10 §^M3 icl^fc^fe^Sp^, flTM**^— l:ft5FK5 0 6 M^S^M 
[TOYO+ (AET) r FK5 0 6] bfc c T O Y O^— 7MS|flt £ F 

K5 0 6©^(^t5»lf7^f-M©HBAtfil 6 % HBDlftl 
lt'feSo TOYO/ 1 ?- /V^J§g(£> y — ti^fSHB At^it/HBD 

ifc£r#ltb&tttU3\ SIi7Ktt^^-t-©HBAtfj:l 2 N HBD|lj;8t 



^3tM3 0 : H7X'l4^^-f— £^<£>1^(4-1) 

4-t e r t - T'f/^ WV7x; 0f!^#3 1 8) <D-&}& 



7jC^U7h/N^ Fp^/ ^ Uk&m 1 7 ; 3 . 3g, 3 0 mm o 1 ) <£>DMF 
20 ( 6 0ml) MW^s 4 5 PV^-As ( 3 . 1 g , 45 mm o 1 ) t e r t - 

Z?^;Vi?^ ]} /V^ p ^ K (4. 5g, 3 0mmol) (DDMF (30 m 
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;VjjyJ>>? b^?7-f- [B i o t a g e N (9:1 n - — ^f- 

5 ^ : WBft^A')] ttilb, M18 (e-felH#:3. 6g, 5 3%) 

MS(m/z): 225 (MH + ) , J H-NMR (CDC1 3 ) S: 0.16 (6H, s), 0.97 (9H, s), 4.43 (1H, 
s), 6.70 (4H, d, J=2Hz). 
$43£0»J3 l : SiTKtt^^—i^— ^69^(4-2) 
10 [2- (2— {2- [2- (2 -^y^Vt^v'-^ h^iX) 
h^^} f^i/)] ;c*y — ^ (M19) 

1 19 
fc^#J 1 (5. 2 g , 2 1. 8mmol) — fcWtikX ( 1 • 2g, 21. 

4 mm o 1) ^Pi, t-f/W^±l 3 0°Cl? 1 5^»#bfc^, ^-OW^^ 
15 ^y^n?^ F (2. 7g, 2 1. 3mmo 1 ) £r^o < <9 

fc„ :HW13 0W}IU 2W#Lfc 0 ^mST^Ufc^ 7X^r 
^ v SJ&<M?Jt£-£\ ifrffc^V^&fflmUfco 1^:M:fc«t*i£ri«^ b 

(0J^ YFLC Ge K (g^^^- 5 % 7 * / -/V- 

20 g1^^^vM«) fcTJjftRU* fc&mi 9 (^jt-fe^-r/V 2. 3g, 3 2%) 

MS(m/z): 329 (MH + ) , X H-NMR (CDC1 3 ) 5 : 3.34 (2H, t), 3.76-3.84 (20H, m), 
4.13 (2H, s), 7.26-7.35 (5H, m) . 

3 2 : H7K'l4^^f— ^^^(4-3) 
25 [2- (2- {2 - [2- (2 -^a*-x b^rvO -^b^v^] 
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20 



19 (2. 04g, 6. 21 mmo 1 ) (Dmt^^U^ (20ml) m 
MM^^^ ( 4 . 1 2 g , 12. 4 mm o 1 ) <Z)M^ ^ 1/ ^ (10m 
1) Mm&mM^Xto?L, P 7x^7t^7^y (2. 5 1g, 

5 1 2. 4 mmo 1) ^*P^fe 0 ^^T^L, IKtlW#Lfc. MEifciff 
$L #?>tbfca^^^y hfy^J — (Hl# YFLC G 

e 1. (n — iBM^^^ 2 : 1 — 1 : 1)) ttilb, ^ 

^2 0 (f^H^^^ 2. 14g, 8 8%) 3r#fc 0 

MS(m/z): 391 (MH + ), ^-NMfKCDC^) 5 : 3.46 (2H, t, J=6. 4Hz) , 3.62-3.69 (m, 
10 16H), 3.62-3.72 (20H, m) , 3.80 (2H, t, J=6. 4Hz) , 4. 57 (2H, s) , 7.26-7.35 
(5H, m). 

$mW3 3 : mTk&X^—y— ^©^(4-4) 

t e r t --ff-jV-*?* 771" - {4- [2- (2 - {2- [2- ( 2 - b y ^/V- 
15 7 ^V} (jk^2 1) c7)^j$ 



{t;^^/ 2 (2. 8 g , 5. 8mmol) (D h /V^ f (10ml) f V 

7Y/1^7 1^7^7 (1. 17g, 5. 8 mm o 1 ) <D h ^ (2ml) 
^S?MDt, l«#bfc„ ^*b&4k&mi8 (1. lg, 4. 9mmo 
20 1) 1, 1' -Ty tf^ (N, N-^f/WA7^ K) (1. Og, 5. 

8 mmo 1 ) O h/toc^ (1 0ml) $gtffc^*$>o < «9 MJ-T#«S# 

bfc 0 ffiM^^ztiuz., ^tz^mm^-^y^ h^KXoxmv ^ s mm 
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^> : mm^T-fr 2 : 1)) |CT#»3KU % M2 1 (M-fe^-T/V 2. 0 
3 g , 6 0%) £r#7t 0 

^-NMRCCDCls) 8 : 0. 16 (6H, s), 0. 97 (9H, s), 3.23 (2H, t, J=5Hz), 3.64- 
3. 69(14H, m), 3.80 (2H, t, J=5Hz) , 4.04 (2H, t, J=5Hz) , 6.69-6.75 (5H, 
5 m), 7.23-7.30 (13H, m), 7.45-7.47 (6H, m) . 
$S3£M3 4 : #T-<£>^£fc(4-5) 

4- [2- (2- {2 - [2- (2 - hPW^-i h^r^) -^h^f-V] 
-cnhdfv^} -rcfdr-» -^j,^^] ^ ^ / (j^2 2) <Dl^J$ 

21 22 

10 2fC?frL;Mfc-S*Jfe 2 1 (1. 8 8g, 2. 74mmol) ©THF (20ml) 
it^ 1 Mr b 7 y ^ = ^ A 7 K T H F (4ml) Sr^nx. 

15 ^W7A^ tt-^ f^77^- (|U# YFLC Gel,^ffl^(n-^^r 
f-^ : g^^/v 2 : 1 ~ 1 : 1)) MTff^U, 2 2 (^jt-fe^/l- 

1 . 4 5 g , 9 2%) §r#yb 0 
1 H-NMR(CDC1 3 ) 8 :3. 23 (2H, t, J=5Hz), 3.64-3.69 (m, 14H), 3.79 (2H, t, 
J=5Hz), 4.04 (2H, t, J=5Hz) , 4.68 (1H, s), 6.71-6.79 (4H 5 m), 7.20-7.30 

20 (9H, m), 7.45-7.47 (6H, m). 

m&M3 5 : H7M4^-<-f— #^<£>-3-/&(4-6) 

1- [2- (2 - {2 - [2- (2 -^^^/V^-^-^-rc h -^b^v-] 

-^b^^) -4- [2- (2- {2- [2- (2- 

h V ^jvar*c%s-zr. h*is) -achdr-iX] -xh^^/} _^^^) -mb^ 
25 $✓] -<^if>- 
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22 




23 



2f<)fr Lfc7j<^b^- Ml ? A ( 8 0 0 m g , 20 mm o 1 ; 60% in mineral 
oil) ©THF (15ml) lill^ ft^ft2 2 (1. 2g, 2. 1 mm o 
1) ©THF (2 0ml) »^>o<^iDi, 2 0«#Lfc o iir— 
5 -8^/2 0 (1 . 7 g, 4. 3 mm o 1 ) (DTHF (1 2ml) WM^Mx. 2 0 ^ 

#fcn/tBaESr^P n-^ h^7-f- (UU» YFLC Gel, 

10 (n — : g^cc^/i, 2 : 1~1 : 1)) tTitL, ffr^tt 2 

3 (^^-fe^-f/V 1. 5 6g, 8 4%) Sr#fe 0 

'H-NMRCCDClg) 8 : 3.23 (2H, t, J=5Hz), 3.61-3.72 (30H, m), 3.78-3.82 (4H, 
m), 4.03-4.07 (4H, m), 4.56 (2H, s), 6.82 (4H, s), 4.12 (1H, t), 7.09- 
7.34 (14H, m), 7.44-7.47 (6H, m) . 
15 »&ft|3 6 : HTktt*^— 17— &¥<D&J$(.4r-7) 

2- (2- {2 - [2- (2 - {4- [2- (2- {2- [2- (2-^^vVV 
^-^v-^h^-^) -^b^v-] -xh^^} -rcf^v") -^f^ix] -7x 
/*ci/} -cnh^V) -^h^rV] _^b^^) /V (Ib-a- 

124) <£>-£^ 
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Bi 




XX 




23 



BrOT^ 0 




24 



7fC^bfc{b^#3 2 3 (1. 4 3g, 1. 6 2mmol) ©If^f^ (2 0 
m 1 ) mm^, 1 0 % b y 7MnSSmSl^fV« (lOml) 
#Px.s ^(^^^ 7jc (1ml) Sr^fc^ 7Kl^^r^U^?^^T2^^3 05> 

gJIU # btb feasor ->y *W5A^pv F^77^ 

(0J# YFLC Gel, tttli (1 0%7< /Vtr^-tfi^m^^/^)) ^ 

HI, ft^2 4 (^^fe^-f/V 8 7 5mg, 8 5%) £r#fc 0 
10 MS(m/z): 641 (MH + ), ^-NMR (CDC1 3 ) 8 : 3.59-3.74 (32H, m), 3.80-3.84 (4H, 
m) , 4. 05-4. 08 (4H, m) , 4. 56 (2H, s) , 6. 83 (4H, s) , 7. 26-7. 34 (5H, m) . 
m&M3 7 : m?k^^<-^—^(D^m(4-8) 

[2- (2- {2- [2- (2- {4- [2- (2- {2- [2- (2-^^v^ 

15 c^y=3rv-} -^f^r-» -^bdf->y] —^y-e^^y) — ^y^^ — ^d^] @^ 
m t e r t - Zff-;V^^y;V 2 5) 




OH 



24 



BnO^- 0 




Bu 



25 



tR}^ b^c7jC^b-7- f y !7 A ( 1 8 0 m g , 4 . 5 mm o 1 ; 60% in mineral 
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oil) ©THF/DMF (5/l|l$7ml) mmWfc^, Mtl2 4 (8 17 
mg, 1 . 2 8 mm o 1 ) ©THF (6ml) ?«^^>o< V bMx., 3 0 frffl 
WiWVtCo rr^P^it e i t-^f/H^T/l' (1. Og, 5. 1mm 
o 1) ©THF (7ml) mWi&tia%.1t 0 5Jc?$&^L;/fc& N I^2^tS(CT 

Gei N mmm mm^?v~ ? ; ~^%^txmm^M&wt)) \^xm 

MV, 1^1)2 5 mM&^T-J/l' 6 5 5mg, 6 8%) <M#7c 0 
10 ^-NMR (CDC1 3 ) 8 : 1.47 (9H, s), 3.61-3.73 (30H, m) , 3.81-3.84 (4H, m), 

4.02 (2H, s), 4.05-4.08 (4H, m) , 4. 56 (2H, s), 6. 83 (4H, s), 7. 26-7. 24 (5H, 
m). 

m&l 3 8 : H7jctt^-<-i?— ^©^(4-9) 
[2- (2- {2- [2- (2— {4- [2- (2- {2- [2— ( 2 — t: Kb 
15 =3riX-^ h^r-iX) -^h^V] — a: f^-jy} -^fd^) -^j^-jy] -7 
=3^>} -^fdrv-) -^b^r>>] -^f^o,} -^a^) -xb^^] mm 
t e r t-y^/l^^^-T^/V (^-^4^2 6) (D&}$ 




^ijt#B^Ts 7.K^ft;^^i* (2 011%; 14 5mg) <D ^ ^ / — /V 
20 (4ml) H^#^^fb^^2 5 (6 5 5 m g, 0. 868 mm o 1 ) <D ^ # J 

(6mi) mm&iNTL, 7mwmm^mmvt^s mm.x4mmmwvtc 0 
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2 6 ©&3»$£4&<Sr#fco 

^-NMRCCDCl^ 8 : 1.47 (9H, s), 3.59-3.84 (36H, m), 3.81-3.84 (4H, m), 
4.02 (2H, s), 4.07-4.09 (4H, m) , 6. 84 (4H, s). 
5 U&\ 3 9 : ^TKtt^-^-f— 5>^-CD^(4-10) 

[2- (2- {2- [2- (2- {4- [2- (2- {2- [2- (2-T^F 
-^b^v-) -^h^r^l -rch^V} -^^v) -^a^] - y ^ J * 
V} -^h^riy) -^h^ri/l -xf^S/} -^b^i/) -^b^V] t 
e r t - y^-^^^T^ (^#^?2 7) CD^J$ 



-ffc-B^ 26 (254mg, 0. 451 mm o 1) ©t°y^y (1. 5ml) H 
4 — v 5 ^ fvl'T ^/tl^ ( 1 1 m g , 0. 09mmol) ;Ojci*P 
bfc# s p-h;kxy^^P7^F (13 0mg, 0. 6 7 7 mm o 
1) £r#P>U 3 Ot~4 0t(dBtfiLoo2«#Ufeo yk&MiLXBi 

wi^ifp«7Ri* y ?^tX}§^u fiafu^mTK^^ y ^^?Kmm, mate 
^7jc-e^#u, lithy !?A-e^Lfc„ 5i§MJ±Taiiu mi*»%#^o 

#fetbfcm*t»^DMF (1ml) ^$PU rr^T^ktb^^ (2 6 
4mg, 4. lmmol) ^P^L7t 0 ^6 0WSU 9 0 ^W^UfCc ^ 

07^- (|i|# YFLC Ge 1 N ^ffi^ ; 10%^^;w^»ix 




Bu 
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f-^mm fcxffiMis, it&mz 7 m^^^ 1 9 6m g , 73%, 2 s t 

e p s ) £r#fc c 

^-NMRCCDCls) 6 : 1.47 (9H, s), 3.38 (2H, t, J=5Hz), 3.66-3.72 (30H, m), 
3.81-3.84 (4H, m), 4.02 (2H, s) , 4.06-4.08 (4H, m), 6.84 (4H, s) . 
5 WJ4 0 : ^i7jC'I4^-<-i^-^0^(4-ll) 

[2- (2- {2- [2- (2- {4- [2- (2- {2- [2- (2-T^y 
-rcfdf^) -och^i/] -^h^-jy} -c^f^i/] -7^/^ 

^} -ozbdrv') _^|.^^] -^a^} -^h^vO t 
e r t — ^^VWc^^vV ({t;#i^2 8) CO^^ 




^iP§#H^T^ zKMv^^>y-A (2 0ii%; 18mg) <^^7 — ?v (1 
m 1 ) mWMW^ ih^-^O 27 ( 1 9 O m g , O. 323 mm o 1 ) (D ^ ? J —/V 

(i. 5mi) mm^Mx., fcmmmHKmmi-tc^ mnximmmnvtc 0 
15 m&TWkmut&m 2 s ^&f»»£r#fc 0 

MS (m/z) : 664 (MH + ) . 

mmm4 1 : gi7.ktt*-<-f— ^^^(4-12) 

{2- [2- (2 - {2- [2- (4- {2- [2- (2- {2- [2- (9H 

20 v'} -^b^v-) -oibarv'] -m^iy} -~7^J-*r^) -cnf^^] — ^ h 
driX} -rcf^v-) -^h^rv-] — ^h^v-} f^St ter t -y"^-;V^-^T /V 

m<£rm 2 9 ) 

81 




FmocH 




29 



Ml&M 4 0 -e&btbltit&m 2 8 (OmMUm ( l 7 5 m g , 0. 311 mm o 
1) ©THF (1. 2ml) Mm&7k%tl^s ^i^i9-7/Vt^/Mf^ 
Xfi/^'f 5. ( 1 1 5mg, 0. 34 mm o 1 ) ©THF (0 . 5ml) i 

5 Wt&Mx.^ 35^ b V ?y (62mg, 0. 62 mm o 1 , 8 5 /* 1 ) & 

3a«ffT*«l«s i'^W^^tavf^?^- YFLC Ge 

i „ mmm mwt^^~ 1 o %y ^ / — /i^^-t^^^vM^) rtiiu, 

10 ft^2 9 (ftS-fe^/V- 19 6mg, 8 4%) 3r#fc«, 

l H-NMR(CDCl,) 5 : 1.47 (9H, s), 3.37-3.41 (1H, m), 3. 55-3. 84 (36H, m), 
3.66-3.72 (30H, m), 4.01 (2H, s), 4.01-4.07 (4H, m), 4.20-4.23 (1H, m), 
4.40 (2H, d, J=7Hz), 6.81 (4H, s) , 7.29-7.33 (2H, m), 7.39-7.41 (2H, m) , 
7.60 (2H, d, J=7Hz), 7.76 (2H, d, J=7Hz) . 

15 mmm* 2 m&&x<<>-9— ^©^(4-13) 

{2- [2- (2- {2- [2- (4- {2- [2- (2- {2- [2- (9H 

v-} -xb^V) -a^h^V] -xb^^} -7x/^i/) -^h^-jy] -rc b 
^} -mf^i/) -cch^] -=ch*^} mm (ft^3 0) 
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FmocH 




ty&tfo 29 ( 1 9 6 m g , 0. 25 mm ol) ^5 h V 7;VJru 

(i. 5mi) imatit, 5^mmni.fc 0 ciimi) s^nx., 

mj±rmmL-±^ ^yx^tvx^&tn^ h^^-y^— cium yflc g 

^n^vH§$e) ttSIl, {^1)3 0 (&§^-f/V 17 5mg, 9 6 %) £r 

MS(m/z): 830 (MH + ) , ^-NMR (CDC1 3 ) 6 : 1.47 (9H, s), 3.37-3.39 (1H, m), 
3.56-3.84 (36H, m), 4.02-4.07 (4H, m), 4.12 (2H, s), 4.22-4.23 (1H, m) , 
10 4.40 (2H, d, J=7Hz), 6.81 (4H, s), 7.29-7.33 (2H, m), 7.38-7.41 (2H,m), 
7.60 (2H, d, J=7Hz), 7.76 (2H, d, J=7Hz). 

m&m4 3 : m7k%kx^~-y-~ttmm<D<a-i& fc&®3 or*mtoyo^ 

/^mm (TSKgel AF-amino) (D^f% 

TOYO^- /Vflfflg (TSKge 1 AF-amino ; 10 0;* l^^O. 

15 0 1 mm o 1 ©7 ^ ^#:fe) \z.m.fc*<?U>' (0. 4ml) t {2- [ 2 - 

(2- {2- [2- (4- {2- [2- (2- {2- [2- (9H-7/VtV^ 
-9 — T/V— * 5: /) — m^v] -^h^-^y] -^-h^ 

v-) -xf^rM -7^;^^) -mh^v-] -^f^^} -m |s 

^r^) -xf^E-v'] -xf^f>/} Hi (6 6mg, 0. 0 8mmol) tti 

20 Hfc^^y h V 7)/-;v- l MJ^-t°py -^^^=>> 

A ^^ri^^/l^^-n^^^^— h (PyBOP;52mg, 0. lOmmolK 
RUN, N-v^ y^u tVVo^/VT % ^ (34 M 1, 0. 2 0 mm o 1 ) 
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^STKWBt/^b^^V^/NMP (1/8/2) (DU^mm (1. Oml) £r#P 
fct, t^P^y/DMF/I^fVy (1/4/4) <Z>$S£W£ (0. 5m 

YO/^ /VflfJl (T S K g e 1 AF— ami no) (Dizjfc 

io $mm 4 3 x^hfit^mm ( 1 o o n d ^mMm 4 3 <o^m\zM<> xrj& u 

15 2- [[(9H-7;vtvy-9 — (A'th^is) %;vi$~;v'] 75 /] -7i? b 
75 K (ffc^ 3 2) 

HCI- H 2 N^A NH2 FmocNH 

31 32 2 

2-7 5 / -Tir hT 5 K iMfcitt (fl^fc 3 1 , 10. Og, 9 0. 5 mm 

o i ) \z.^ io %j0tm~r h v v &7kmwt ( 6 o o m 1 > &t£7ir fy (250m 

%s) 5 R (3 0. 5mg, 90. 5 mm o 1 ) (DT± h (2 5 

omi) &mTist' 0 stt-ififwf, mmmm^xnhtitmm^m^ 
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--f/^ f^V) 75/] -7tf7U' 0fk^3 3 2;27. 7 

g , quant) £r#7c 0 

^-NMRCCDCls) 6 : 3.87 (2H, bd), 4.23 (1H, t), 4. 46 (2H, d), 7.30 (2H, t), 
7.39 (2H, t), 7.57 (2H, d) , 7.75 (2H, d) ; MS (m/z) ; 297.2 (M + ). 
5 $5Bt$|4 6 : iM^*^~^~#^<^6Sc(5-2) 

N- [(9 H-^/V^-V^- 9 — O^-^ Y^r^^J7V^^;VT 5 /) -*<3->V\ 
-2, 3-v?t KS(ft^3 3)0^ 



{fcl-g^ 32 (1. 5 0 g, 5. 06 mm o 1 ) JC % g^^^vv (1 5ml), 
10 ,r*fe b^hy/V (15ml), H 2 0 (15 ml) SlT^ [If* ( MJ - 
Ti? h^f) 3— F] s^ls'&l' (2. 8 3 g, 6. 5 8 mm o 1 ) ^Pt, 

5^W^#UfCo 0. 2N^7k^?t^ttm«r^Toytm, #^tU7h^B 

7c 0 #btb7caS^. L- ( + ) -MCTt (1. 42g, 9. 4 5mmol) 
T*N, N-^f^A7^K.(10 0ml) £i2r7c 0 #CV^, 1 

-m^/v-3- (3-^f;V-7^/o^) -^^U' ttfi 
(7 9 5mg, 4. 15mmol) &tt\Z.ft®.^ ^tl^llS 
20 i±ii LT# tifcit^Sltxf ;K^H U ^t»3te«r2N^^^7k^-C 

7M@S:^^^v-e^U7c 0 7KJfrT, 2 11? ^^WtTkf&mzXTkfa&m&k V 

^T^m^fco mMm&zm, mi±mm^t-&. *? y-/^x^om^t^n^\ 
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-;*^VKl - 2, Kn^i/-^^i/yr^ KB! Offr^ 3 3 ; 5 8 8m 

g , 2 9 %) 3>#fc 0 

^-NMR (d-acetone) 8 : 4. 24 (1H, t) , 4. 23 (2H, d) , 4. 44 (1H, d) , 4. 58- 
4.71 (3H, m), 7.33 (2H, t) , 7.41 (2H, t), 7.71 (2H, d) , 7.86 (2H, d) ; 
MS (m/z) ; 401.2 (M + ) . 

9mM4 7 : l^ttEM!©"^ : 7 ;*?vv*~* y y * S?T 5 

Kii#:#T O Y 0/^;Htf©M 



TOYO-Pearl resin 




5436012 7©¥fet|ot, TOYO/^ /VWIB (TSKgel A F - a m 
i no ; 100/t l^lCO. 01 mm o 1 ©7 ^ tf:ft;<^H& 3 3 £^JS 

/^A'* — * y y^??75 Kft^ttTOYO-^— /MtflM [TOY 
0+ (AMT) J £r#fc 0 

3K3t^J4 8 : FK5 0 6 «|^^M^7M4^^f— WII©^ 



(TOYO+ (AMT) -FK5 0 6) 




— /Mftflg (TOYO+ (AMT) ,) M3t^!l3 ^^^T^^^^C, HtK 

tt^^— 17— §r^-t-^FK5 0 6*t-g^Wflg [TOYO+ (AMT) -FK5 
0 6] fc-^fiJcUfco TOYO/W^fl|iFK5 0 eclWI^tSiTk^^ 
-t-^©HBAtlJ10, HBDtf±7T?fe5o ft. TOYO/^Ml© 
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Ili4 9 : FK5 0 6 f|^#:^M^i7j<'i4^-<-i?— #WJ!IO^ 
(TOYO+ (AMT) 2 -FK5 0 6) 



TOYO-Pearl resin 




fVmm CTOYO+ (AMT) J X) n 3^5tM4 7^V^7K'14^^-^ 
— &tt5FK5 0 6^^M$tII CTOYO+ (AMT) 2 - F K 5 0 6 ] £^ 

j&v*i 0 TOYO^-;MfJ§£^ fk 5 o 6 ©Rg^&i- s^zM**^— 1*— 

10 ©HBAt(il6, HBDttlllt'fcS. ^ TOYO/^;Vil©!J y^/- 
^ S 5HB A&*5 i0HBD| & % j£ L ft ft tb«\ ^ !«7M£:* O 
HBAt«12, HBDtft8 1?fc5o 
®BtM5 0 : H 7.R * - — 9r=?-<D^i& (6-1) 
(2, 3, 4, 5, 9H- 

15 ^/V^-V^- 9 — r/V-^^/^^X/V (j^3 5) <£>^J$ 



D-^r/ (|b^3 4,: 9. Og, 4 9. 7 mm o 1 ) & 1 0 
h y & J*7kmm 2 0 0 m l b 7l<^Tift# Vfr 0 9 - U^;V* f/V7 

tl/ls^ 5: i^/V^/V^^— h (16. 7g, 4 9. 7 mm o 1 ) £rDME (1, 
20 2 -v?^ h^rv-ct^^) 2 0 0ml £Oc^ ^ *wt)P X. s 7X^T 3 0;£feQ 
*^Ufc 0 ffffibTc^§r5^U N |£,H&H 2 Ox3, MeOHx3tTj5fef bfc 0 
^JETf&J&iU i^tfMbl^ (2, 3, 4, 5, 6 ^tKD^v'-^^ 



Fmoc-OSu 
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5 : 2 0 g) SrJtA&Mifco 

^-NMR (DMS0-d6) 5 : 2. 99-3. 05 (m, 1H), 3.17-3.20 (m, 1H), 3.37-3.48 (m, 
3H), 3.56-3.63 (m, 3H), 4.19-4.27 (m, 4H) , 4.30-4.33 (m, 1H) , 4.39-4.40 
5 (m, 1H), 4.48-4.49 (m, 1H) , 4.73 (m, 1H) , 7.09-7.13 (m, 1H), 7.35 (t, 

J=7. 2Hz, 2H), 7.41 (t, J=7. 2Hz, 2H) , 7.71 (d, J=7.2Hz), 7.88 (d, J=7. 2Hz, 
2H) ;MS(m/z) 404 (MH + ) . 

mtmsi : ^7K'I4^^-i^ — (6-2) 
{6 — [If* — (4-^ b^f— 7x=;!/) -7x=;V-^ f^f] — 2, 3, 4, 
io 5-r h7t Kp^^-^^;W — #/w*5 9H-7;^i^^-9-^ 
/l^^/V^^x/V (M3 6) <D^j& 

OMe 

4,4'-Dimethoxytritylchloride J^. 
DMAP | ] 

OH OH CHzCl2 f^VJ OH OH 

HO^YT"^^ NHFm ° C ^ W^y^-^Y^N^^ NHFmoc 

<->H OH /"™\ OH OH 

35 MeO 36 

ft^fe3 5 (5. Og, 12. 4 mm o 1 ) i>y 1 0 Om 

15 T7k^Ufco 4, 4' -^f^^M)WP7^F (5. Og, 14. 9m 
mo 1), ^W^/t'y^^ (1. 5g, 12. 4mmo 1 ) ?K 

9*7 A— (CHC 1 3 : Me OH= 10:1) fclTfflHKU S«J©^* 
«13 6 : 5. 0 6 g) £i|Jl* 5 7 . 9%fcT#fco 

^-NMRCd-acetone) 5 : 3.23-3.38 (m, 4H), 3.67-3.95 (m, 6H), 3-77 (s, 6H), 
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4.05 (d, 1H), 4.18-4.24 (m, 2H) , 4.31-4.33 (m, 2H), 6.51 (m, 1H) , 6.86 
(d, 4H), 7.17-7.42 (m, 1H) , 7.51 (d, 2H), 7.70 (d, 2H), 7.86 (d, 2H) . 

[ 6 - [ tf.X- (4 h^V-^^c^/V) -7x^;V-^ h^v-]- 2, 3, 4, 




{^3 6 (2. 4 6 g, 3. 4 9mmol) ^2, 6 — fV=f-^y (15g, 
140mmol) l*L, 7k^TJ»#Ufc 0 MJ7;^n^^y^^ 
10 ter t-^f/^f/^D/V (18. 4g, 6 9. 8 mm o 1 ) £r $>o < «9 

OOrnl. 7K 200ml ^Px., StltT2H^Lfc. llWIr^Its 2fc 
b^v 5 ^ PP^72 0 0ml ^TffimUfdo S?^ n ^ -yfatetikftM 
^Xfttik^ Mffi^eufco V5*^7^PYf^77^ 
15 — (n-hexane : Ac OE t = 5 : 1) fcTfflfjKU gl&^'g^ ({fc^ 
^3 7:3. 5 g) ^t*8 6. 4%^T#fc 0 

^-NMR (CDC1 3 ) 8 : -0. 1-0. 2 (m, 24H), 0.72 (s, 9H), 0.75 (s, 9H), 0.91-0.96 
(m, 18H), 3.25 (d, 1H), 3.35-3.50 (m, 3H) , 3.59 (m, 1H) , 3.75 (s, 6H) , 
3. 80 (m, 1H) , 4. 03-4. 19 (m, 3H) , 4. 29-4. 41 (m, 2H) , 5. 18 (m, 1H) , 6. 76 
20 (d, J=8. 4Hz, 4H), 7.15-7.21 (m, 9H), 7.27-7.34 (m, 4H) , 7.47 (t, J=7. 2Hz, 
2H), 7.65 (d, J=7. 2Hz, 2H) . 

m^M5 3 : ^7jC't4^-<-f--^^^^^ (6-4) 

[2, 3, 4, 5-rf7^- ( t e r t -/f^v?^^- ~n*3r**- 
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is) — #/W^>^ 9H-7;V*vy-9 — f /V 

^ -f~jV^7^;V (ft;^^3 8) (D-£-f$ 



5 ik&^Q 3 7 ( 1 . 1 6 g , 1 mm o 1 ) £r : v 5 ^ n a ^ ? i/= l : l 

tf5&3K ^PP^yiOOml fcTttttt L7> 0 n p t< ^ >t@£4ffi7.«II 
■^^^v-^ A^T^^b^ y ^7 y Xi^r V tf=7-7 J — (n-hexa 

ne :AcOEt = 10 : 1 — 5 : 1) KXWM^, § #}<DT;V^~- ;Vfo (>ffc^ 

10 ft3 8 : 6 0 0mg) 8%^T#/c 0 

^-NMRCCDCls) 6 :-0. 50-0. 10 (m, 24H), 0.77-0.87 (m, 36H) , 2.10 (m, 1H), 
3.29-3.36 (m, 1H), 3.43-3.56 (m, 2H) , 3.57-3.61 (m, 1H) , 3.65-3.71 (m, 
1H), 3.75 (m, 1H), 4.03 (m, 1H), 4.09 (m, 1H) , 4.27-4.32 (m, 2H), 4.90 
(m, 1H), 7.17-7.21 (m, 2H) , 7.29 (t, J=7. 6Hz, 2H) , 7.49 (t, J=7. 6Hz, 2H), 

15 7. 66 (d, J=7. 6Hz, 2H) ; MS (m/z) 860 (MH + ) . 

m?tffl5 4 : itTktt*^ — ft^(D&f& (6-5) 

2, 3, 4, 5-7^7^^— ( t e r t — ~?J~/V— ^~)V— ^y^^;V^r^- 
V) -6- (9H-7/^Vy-9-7;^ b^v/^;^-;VT 5 /) -^3^ 
^Sl (^^3 9) O^J$ 



OMe 
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TBDMS TBDMS 

o 6 




HO 

TBDMS TBDMS 
38 



NHFmoc 



RuCI 3 .xH 2 0 
NalO, 



TBDMS TBDMS 
"66 



HO 




NHFmoc 



O 



TBDMS TBDMS 
39 



it^'ty) 3 8 (5 Omg, 58. 1/imo 1) * (1. 5ml), Ti? h 
^MJ/l^(4. 5ml) X^^PP^^y (0. 7 5ml) mM&"& 
1t 0 #CV^\ 'jfi3 PSfcBH* hP^'(121mg, 581/imo 1) N #CV^^ 
5 ft/V^r^ ? A (III) 7KfP#J ( 5 m g , 2 3 /* m o 1 ) ^ifcf, ^fiT? 3 

^mft^uyto ^ti^si^f/v^pis #"e>*bfe^r«i*BSr2N?5fEibK5is^y ? 
&zm, mmmmistc^ mtlc : @^m^^^=4 : n \-xm 

lU l«Jit52 > 3, 4, 5-rf7^- (tert-^/W-i^^/V-v' 
10 /l^dri/) -6- (9H-7/I/tVy-9-^f/M h^^/^V7? 

/) -^^I^H 9 : 9. lmg, 18%) <M#7c 0 

X H-NMR (CDC1 3 ) 5 : 0.07-0.20 (24H, m) , 0.91 (36H, m), 3.43 (1H, m), 3.52 
(1H, m) , 4. 00 (1H, m) , 4. 05 (2H, t, J=5. 1Hz) , 4. 20 (2H, m) , 4. 41 (2H, d) , 
4. 53 (1H, s) , 7. 30 (2H, t, J=7. 4Hz) , 7.39 (2H, t, J=7. 4Hz) , 7. 59 (2H, m) , 
15 7. 76 (2H, d, J=7. 4Hz) ; MS (m/z) ; 874. 4 (MH + ) . 
Mmm5 5 : 07ic#^-<— fr— #^©^J&(7-1) 

4— [N' - ( 9 H-^/^l/^— 9 7V* y3c*/$})\<i$=^7V) — t 
/] -2, 3-v>t Fn^r^-4-^7-7^yi (|^ft41) 

OH O OH 

FmocHN-NH 2 -HCI+ H0 2 C^A CQ H ^ FmocHN-N' 

OH H OH 

40 15 41 

20 N- (9H-9-7^tV^ f^r^^/V) t F7^«I (ft 

-8^)4 0;500mg, 1. 7 2mmo 1) &l*L- ( + ) ~M^M 1 
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5 ; 6 3 4mg, 4. 2 2 mm o 1 ) ^ N, N-^^WM7 5 K (10 
m 1 ) $:TJ*vV y/n \?;v^/VT ^ (3 0 0M, 1. 72 mm o 1 ) 
x.s MM£^tfr 0 #cv^ l-^/v-3- (3 -^^vv—TS: 7 zfn 

5 F^^i^ (4 8 5mg, 2. 5 3 mm o 1) ^R^fc^s MUX* 

H7kif# y ?A7K^m-Tim£ ufcfu it^^/^^ttmufco 

10 (9H-7;Vt^7-9. — r^7« b^rv-T^/V^— /l^) -tF7~7V] —2, 3 — 
v?t (ft^4 1 :413mg, 6 3%) 3r# 

fc 0 

^H-NMRCd-acetone) 5 : 4.29 (2H, t, J=7. 1Hz) , 4.35 (1H, m) , 4.60 (1H, s), 
4.63 (1H, s), 7.33 (2H, t, J=7. 4Hz) , 7.42 (2H, t, J=7. 4Hz) , 7.76 (2H, d, 
15 J=7. 4Hz) , 7. 85 (2H, d, J=7. 4Hz) ; MS (m/z) ; 387. 2 (M + ) . 

5|f f$# TOYO^ 



TOYO/^;Vfi (TSKge 1 AF-amino ; 100/i l^-O. 
0 lmmo 1 (DT ^ >^#fe) Kmt*^^^ (0. 5m l) JtM*-. 3E(-Mat 
20 $15 5 -e#^tL7>^^^4 1 (15. 5mg, 4 0 # m o 1 h N, N-^7 
tVl/^^WT ^/ (16. 7^1. 9 6 m m o 1 ) N PyBOP (25. 0 
mg, 4 8 ^ mo 1) ^Mx., m.Ur£i&&Mk 5 Lfc 0 HfBg&rDMF. ^t^^-fk 
^^l/^^+^^^#-U7£^, itfl^^l/^ (O. 5ml) ^Px., 
#J4 1 (15. 5mg, 40/tmol), N, N-^y^ntW/VT^ 
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(16. 7/j 1, 96jtzmolh PyBOP (25. Omg, 4 8 ii m o 1 ) 

(1/1/10) (Dm&mm (1. 5 mi) ir^x.-c^^2 5 ufc 0 

!)^y/DMF^$ (0. 5ml) 1 0 h 5 Lfc 0 #CV^\ 

Jtflt£DMFT??5fc$£Ufc^ Sis 2 0%tVy^y/DMF)II (0. 5m 

DMFt+^l»L. t K7^^^yy^7^ KlfMTOYO/^/W 
10 TO [TOYO+ (H y T) J &#fc c 

$Sl3aM 5 7 : FK5 0 6 ff^^SS^Ktt*^— 17— tfWB&£>&& 
(TOYO+ (HyT) r FK5 0 6) 




15 mm [TOYO+ (HyT) J =fc K> s 3 fc^fc3f?£t<:2p C BtM£^ 

^t-4rf 1 5 F K 5 0 6 i^If I [TOYO+ (HyT) r FK50 
6) Sr-B^UfCo TO YO/^/Vfli FK 5 0 6 7>-<- 
t-M©HBAtlilO, HBDtft7tfc5 0 ^ TOYO/WvW©P 

20 t-©HBAt}i6 s HBDtft4t'l)5„ 

BBt$]5 8 : FK5 0 6 f|^#:^M^7j<'|4^-<— : 
(TOYO+ (HyT) 2 -FK5 0 6) 
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TOYO-Pearl resin 




FK-506 



mB [TOYO+ (HyT) J <£ 9 „ K£cttl 2 7 RltEV^TM**-"*— 

5 fSFK5 0 6^Mfl CTOYO+ (HyT) 2 -FK5 0 6] £-g~J$Ufc 0 
TOYO/^ /V^JI^ £ F K 5 0 6 <D HQ ^r^^f § ^7X'|4 * ^ — V — ffP 
^©HBAlttl 6, HBDtUtll^foSo TOYO^IJI 

^t-©HBAtlj;12, HBDtti8tS>5o 
10 Hi 5 9 : |S7KttX^ — 1^ — ^^^-n^ (8-1) 

3, 5-fcT*- (t e r t-^f/V-^f/V-^-W^) "7x7 — /V 

(fb^4 3) 
HO^v^OH SBTO_^^,OH 



TiC^bfc^^if V- 1 , 3, 5-MJt-/V (ft^i42 ; lOg, 7 9. 3 
15 mmo 1) ©DMF (1 5 0ml) BM^s << /V (16. 2 g, 238 

mmo 1) er t-Zf/^f/^U/^Py K (2 3. 8g, 158 

mmo 1) ©DMF (15 0ml) mWL&1)U5-, Skm&Et V &i%&U\£X$&&llk 

20 ML #fcJlfc«$«:Vp^^5A^P-r ^77^- (Biotage, 
mmtfc (n-^-^f-^ : B^H^^/V- 19 : 1~9 : D) fcTfflfiKU <ffc<S^ 
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4 3 (&&Bft:9. 8g, 3 5%) <Sr#fc 0 

MS(m/z): 355. 2 MH + , ^-NMR (CDC1 3 ) 5 : 0.18 (12H, s), 0.96 (18H, s), 4.58 
(1H, s), 5.94-5.97 (1H, m) , 5.97-5.98 (2H, m) . 
m^M6 0 : H7k'|£.X-< — — (8-2) 

1, 3-i?X- (t e r t-^-^f/V-V7^WV) -5 - [2- 
(2- {2- [2- (2-MJf;^^-^b^^) -^h^] -xf^r 

SBTO^^OH 

V 

OTBS 
43 




(4. 3 g, 8. 9 mm o 1 ) h/V^^ (2 0ml) , h ]) 

10 ^f/V7t^7^y (2. 3 5g, 8. 9 2 mm o 1 ) IfiMDi^ 1 B^PeTO 
#bfc 0 r^ft#i4 3 (3. 3g, 11. 6 mm o 1 ) 1, l' -TV 

If* (N, N-^W/V^T^ F) (2. Og, 11. 6 mm o 1 ) (D Y ?V 
(20ml) *£o< 0 fcJn*. % ^^T^»#Ufc 0 gt^^ 

(10 0ml) ttlx.s ^Cfc^F^Srir^-r h SififcioTBt !) 

a-? h (Hl# YFLC Gel, W (n-^ 

f-V : f^^^/V 3 : 1 — 2 : 1)) CTlSl> <fb-£^ 4 4 (^-fe^/V 
2 . 8 g , 3 9%) £r#fc 0 

^-NMR^DClj) 5 : 0.18 (12H 5 S) , 0.96 (18H, S), 3.23 (2H, t, J=5Hz) , 
20 3.65-3.69 (m, 14H) , 3.79 (2H, t, J=5Hz), 4.04 (2H, t, J=5Hz) , 5.95-5.965 
(1H, m), 6.04-6.05 (2H, m) , 7.22-7.31 (9H, m), 7.45-7.47 (6H, m). 
®J3t$j 6 1 : ^7jctt^^< — ^ — fr^<D&m (8-3) 

5- [2- (2- {2 - [2- (2-M)f;^v'-^F d r^) -^b^v^l . 
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-xhdfi/} _^^>» — O-ifiy-l, 3-v^— (ik&m 
4 5) 



5 7X^b ^^-6-^/4 4 (2. 8 1 g, 3. 4 4mmol) ©THF (30ml) 
f 1 Mr f 7 7"^ 9 ^ 7/V^7^ KT H FM (4ml) %Mx. 

f c ^ s ^A«Lfc 0 #fetb7&a^Sr^P^ 

10 7 S /^7A^P , 7fy*77^'- (li|# YFLC Ge 1 N ^ffll^ (n-^^rir- 
^ : gj-gfc^/v 1:1-1:2-1:3)) ^TftSlU ^1^5 4 5 (^H-fe 
^/V- 1. 9 5 g, 9 6%) ^#fc 0 

^-NMlUCDClj) d : 3.25 (2H, t, J=5Hz), 3.62-3.76 (16H, m) , 4.02-4.04 (2H, 
m), 5.80 (2H, s), 5.95 (1H, t, J=2Hz), 6.03 (2H, d, J=2Hz), 7.19-7.30 
15 (9H, m), 7.43-7.46 (6H, ra) . 

6 2 : M7k&*^<~-y-~fr^-<D&}$(8-4) 
1, 3 -If*- [2- (2 - {2- [2- (2 -^^-vvl^^v--^ - 
^h^ci/l -xb^rv-} -xb^^/) -^j.^^] - 5- [2- (2- {2- 
[2- -^h^f-v'] -cnb^V} -^h=3r 

20 ^) -^b^v-] — <^i£>- (te^#i4 6) 




PCT/JP2003/009640 
OTr + Br^ 0 -^0^- 0 ^0^~ OBn 
20 

BnO^°^0^°^0^°-|^ 0 ^0^ 0 ^0^ 0 ^OTr 

folfr bfcTk^^- h y ? A (350mg, 8. 8 mm o 1 ; 6 0 % in m 
i n e r a 1 oil) ©THF (4 . 5ml), DMF ( 1 . 5ml) MMU 
^S^v 1^4 5 (1. Og, 1. 7mmo 1) ©THF (4. 5ml), 
5 DMF (1. 5ml) ^-g^^^o < «9 tMx., 3 0^*#bft o ii^ft 
^1)2 0 (2. 7g, 6. 8mmo l).©THF.(4ml) ^Mi20^ 

10 ffillf, #«^^^«7^^P-7h^77^- YFL 
C Gel, ^ffi^ (S|xf ^ : J 19:1)) \Z.X 

mmv, it&m4 6 mn^^^ 1. 2 2 g , 59%) §r#^ 0 

^-NMR (CDC1 3 ) 6 : 3.23 (2H, t, J=5Hz), 3.61-3.71 (46H, m), 3.78-3.82 (6H, 
m), 4.02-4.05 (6H, m), 4. 56 (4H, s) , 6. 09 (3H, s), 7. 20-7. 34 (m, 19H), 

15 7.44-7.47 (6H, m) . 

6 3 : iH7jctt^-<-f--^^(D^^ (8-5) 
2- (2— {2- [2- (2 - {3, 5 - If* - [2- (2 - {2 - [2- (2 
— <y^t^fi/-3: b^fv-) -^h^^] -xh^r^/} -mb^>» 
>>] -7x;=3r^} -cnfdriX) -^f^^] -xb^M -^h^^) 

20 7 —A- (^^4 7) 
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7k7$Vfcfc-&m4 6 (1. 2 2g, 1. Olmmo 1) ©Ift^fVy (15 
ml) mm^, 1 0% b !) 7;^nSi^tfIft^f V^it (7ml) 

x.s ?x (6 5 0 ^ i) &Mx.fc^ 7km %$\-vmmz.x 3 ofi-mm 

U # ffsVjj yJ^^w^h^f^y^— (\UW YFLC Gel, ItfcM (WM^ 
^sV—mWi^Jl' : J* ZJ— /V 9 : 1)) tfb^ ft^4 7 (^H-fe^-T^ 
9 7 7 m g , Y. quant.) £r#fc 0 

1 H-NMR(CDC1 3 ) 5 : 3.56-3.73 (48H, m), 3.80-3.84 (6H, m), 4.04-4.09 (6H, 
10 m), 4.56 (4H, s), 6.10 (3H, s) , 7.28-7.32 (10H, m). 

Slfi 6 4 : 07K'f4^-< — f" — ft^fD^fa (8-6) 
[2- (2 - {2- [2- (2- {3, 5 - If* - [2- (2- {2- [ 2 - 
( 2 -^^vvl^drv'-^ h =3r^) -cxv^^] -^h^v-} -^^v) _^ 
-7x7^f^} -mbdrix) -xb^rv/] -^fd^} -^f^^) _ 
15 xh^;/] t e r t — (^^4 8) <£>-8*/& . 




48 
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7k^ Lf^Jcl^fc^ MJ ? A ( 1 7 5 m g , 4 . 4 mm o 1 ; 6 O % in m 
i n e r a 1 oil) ©THF/DMF (4/l?SS5m 1 ) J@i$B?g?&^ -fb 
&!%)4 7 (1. 0 5 g, 1. 0 9mmo 1) ©THF (5ml) ?«£r^o< X> 
kMTL, 3 0ftW\MW\^t' o ^i^n^ftlt e r t -Zf^/U^^T^ (8 4 
5 7mg, 4. 3 mm o 1 ) ©THF (6ml) mWt&MX-K-o 7K?&£r^ Ufc^. 

m^2mmmm-xmwvt^ 0 mmm<7k&Mx.xRj&%&±£^:x%k^ mm^- 

— (lij# YFLC Gel, mtHW. (&Wt=-*?A'~ 5 %* # S ~A't:<£t*W?Wt 
10 ^^/vmWO) (^TtlU ft^4 8 (^Jt-fe^/V 5 3 0mg, 4 5%) 

^-NMR (CDC1 3 ) 5 : 1.47 (9H, s), 3.63-3.71 (48H, m), 3.80-3.83 (6H, m), 

4.02 (2H, s), 4.04-4.06 (6H, m) , 4.56 (2H, s) , 6.09 (3H, s) , 7.27-7.34 
(10H, m). 

15 $SJ3£M 6 5 : myk^^^-^ — ft^-oi&m (8-7) 

[2- (2- {2- [2- (2- {3, 5 -If*- [2- (2- {2- [2- 
(2-t Kt3dri/-3:b^V) -mf^^] -ah^} -rcfdrV) -^b^ 
-^cn/^v-} -^h^v) -^b^v-] -ab^v'} -^n^V) -m h 
^v-] -£1*1* t e r t - -f^?V^^"r;V Ut-B-m 4 9) 

BnO '^-' 0 *-^0 ■^ s -'° "^"O •>|^^ O ^^O'^^ 0 -^O'^ 0 -^0'^CO0tBu 



20 




^#H^Ts 7kmfc'*9i?V& (2 011%; 9 0mg) <D*?/—fr (2 
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10 



7ml) WM^4 8 (5 0 0mg, O. 4 6 2mmol) 0^/- 

jv (3. 6mD mm&Mx., ymmmn^mt&vfc^ m^-vmemmmw^ 
tco nnmm^mM.t'Lfc^ mm^^ (i2o mi) &mx., -yv^^f^± 

^-NMRCCDCls) 8 : 1.47 (9H, s), 3. 59-3.73 (48H, m) , 3.81-3.84 (6H, m), 
4.02 (2H, s), 4.05-4.08 (6H, m) , 6.10 (3H, s) . 

6 : gl^tt^^-f--^^ (8-8) 
(2- {2 - [2- (2 - {2 - [3, (2 - {2- [2- ( WVrc 

^-4—^/1/^^./^^^) -rcb^ix] — cnfdf^} -rcj^^) — ^^y^ 

-xf^v/} -^f^v^) -^h^^] -mh^rV} -^h^rv-) -gr^ 
t e r t — •ff-jV^^'TfV (lk-&$) 5 0) CO#£fe 




TsO' 



TsO' 



-O COOtBu 



50 



ih&!&) 49 ( 1 4 6 m g , 0. 138 mm o 1 ) <D fc° ]) ( 0 . 8ml)§ 

15 Wi^, 4 — *S* f;P7^ 7 (5. lmg, 0. 0 4 1mmol) Sr^X. 

p-f;Vxy^^0 7^F (158mg, 0. 8 2 8mm 
ol) &#P;t. 3 0°C~4 O o C^i0?Uboo^]2^raa#bfc o ^.^^K^Mk. 
TSj££#lh£-£fc#, j^Sferc^^ 7X£r#B;t;fc 0 f«^5v^ krttt} 

sf/VX^J^fv-^h^^^J—bUW YFLC GeMWI;10%^ 

y-^^ttfStf^f^if) !^T|ISL, M5 0 (3t-fe^/V 13 3m 
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g, 80%, 2steps) &r#7h 0 

'H-NMRCCDCla) 8 : 1.47 (9H, s), 3.58-3.83 (54H, m), 4.02 (2H, s), 4.04- 
4.06 (6H, m), 6. 09 (3H, s), 7.33 (4H, d, J=8Hz), 7.79 (4H, d, J=8Hz) . 

5 [ 2 - (2- {2- [2- (2- {3, 5 - tf J* - [2- (2- {2- [ 2 - 

(2-re?K-a t^f) -^h^v] -^b^i/} -xh^s/) 

-oufdrv^) -mh^v^] -^h^V) -xb^ 

v] t e r t -^;kx^r;v (-fb^*6 l) <D-£i& 




COOtBu 



fk-a-^J 50 ( 1 5 5 m g , 0. 128 mm o 1 ) IrDMF (0 . 5ml) \Z.& 
»U :r^7v?fttMJ?^ (12 5mg, 1. 9mmo 1) ^Pifc Q 1)6 

x^ ( i o m i ) *e#3Rufc 0 ^mummykm-r h v v j*7kwm&to%.it& > 

(Hi# YFLC Gel. ^ttl^ ; 5 %y< ^ / — /V^ipll^^/H^) K 

TiSU Mfe5 1 (^-fe^/V 127mg, Y. quant) <M#fc 0 

^-NMlUCDC^) S : 1.47 (9H, s), 3.38 (4H, t, J=5Hz) , 3.66-3.73 (44H, m) , 

20 3.82 (6H, t, J=5Hz), 4.02 (2H, s), 4.06 (6H, t, J=5Hz) , 6.10 (3H, s) . 

6 8 : m7k^^^ — ^ — ftl L <D<€rf& (8-10) 

(2- {2 - [2- (2- {2- [3, 5-tT^- {2- [2- (2- { 2 - 
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[2- (9H-7;VtVV-9 f;^ b^^/VfeVT^;) -^b^v"] 

-^f^^} -^nj.^^) -^j.^] -7a:/dr^] 

%/} -ccb^V) -^h^V] -znh^iy} -xh^>» -BB. ter t 




COOtBu 



Ii#H^T> 7j<^b^^-> ? ^^ (2 011%; 1 5mg) <D * # J — )V (0. 
5ml) iS^tMb^5 1 (12 2mg, 0. 3 2 3 mm o 1 ) <D * ? J — 
/V (0. 7ml) IM^Px., 7K**ffl«fc*lftUfe«> M-ei ^ra8t#U^:„ 

#b^fc^^#:^m**M^THF (0. 7 5ml) ?«£ttK^U 
9-7/^ k^/V^ f /V^ ^ ( 9 1 m g , 0. 2 7mmol) (DT 

HF (0. 5ml) ^K^Px.. It h U ;k7 5 ^ (49mg, 0. 49m 
mol N 68 A 1) ^Bx.5 5«#Lfc 0 £ £. — 7k&Mx.X Eilfc&W± 

YFLC Gel, W-iHW I g^Sft^^V"- 1 0 & J — /V 
^;vmm l-TiftUU fl2^5 2 m&^-J^ lllmg, 6 7%, 2 s 
t e p s ) Sr#fc 0 

20 ^-NMRCCDCls) 8 : 1.47 (9H, s), 3.38-3.39 (4H, m), 3.55-3.83 (BOH, m), 

4.01 (2H, s), 4.01-4.06 (6H, m), 4.21 (2H, t, J=7Hz) , 4.40 (4H, d, 

J=7Hz), 5.43 (2H, brs), 6.08-6.10 (3H, m), 7.29-7.33 (4H, m), 7.39 (2H, 
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m, t, J=7Hz), 7.60 (2H, d, J=7Hz) , 7.75 (2H, d, J=7Hz) . 

£J3t0!l6 9 : ^7jC'|4^^ — ^ — fr^-O&tfc, (8-11) 

(2 - {2- [2- (2- {2- [3, {2- [2- (2 - {2- 

[2- (9H-7/^Vy-9-^f^ -rch^ri/] 
-cnb^v') -cub^-^] -^b^V} -:7W^V] -^l>=3r 

^} -jrj,^^) -i^v] -cnh^fv'} -ib^fv') -gplfe (ft^5 3) 

_0_^ 0 ^0. 



O COOtBu 




FmocHN' 



"O COOH 



it^^O 52 ( 1 0 6 m g , 0. 079 mm ol) ^5 h V 7;l/tnW 

(0. 54ml) Sr^m-Cin*.* 5£ffl»FbfCo b/V^^ (^llml) £2N;t. 
i£j±TliliUfcfL n^r f^77^- (|il# YFLC G 

e 1 % jgtfjift ; 2%^? J — /v^r-a tf 7 n a 3 %7< 9 / — A-Sr^if 

^ a 5 %7 ^ 7 — /v£r*etf ^ a n^/V^^^) &£T*tB[l^ 

153 (^-fe^--T/V 7 9mg, 7 8%) £r#fc 0 

MS(m/z): 1287. 4 MH + , 1 H-NMR(CDC1 3 ) 5 : 3.38-3.39 (4H,m), 3.55-3.83 (50H, 
m), 4.01-4.06 (6H 3 m), 4.02-4.07 (4H, m), 4.12 (2H, s) , 4.21 (2H, d, 
J=7Hz), 4.40 (4H, d, J=7Hz), 5.46 (2H, brs) , 6.08 (3H, m), 7.29-7.33 (4H, 
m), 7.39 (4H, m, t, J=7Hz), 7.60 (4H, d, J=7Hz), 7.75 (4H, d, J=7Hz) . 
Wm.¥M 0 : ^7jC'l4^^-^-^^»^^ (9-1) 



54 



55 



n 
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/K]Jxf vy^y (ft^5 4 : Wft2 0 0 0 ; 1 5 g, 7. 5 

mm o 1 ) £ tr y (75ml) |c§^L, h V 7^^;M PDF ( 2 . 

1 g N 7. 5 mm o 1 ) RTfi 4 - v 5 / ^/VT 5 / try (0. 2 g N 1. 6 m 

mol) &mwvm%.1t®.^ 4 0°CT«^#Uf' o ^tb^^ff^UT#^tt 
5 fcaS&^Vif ^ (6 0 0ml) fcl»#U ^WS§r»P^7jc^^- h y >7^7Ks 

h y ^/vfl^#:co^^ ( 7 . 6 g ) £r#fd 0 r©^5. 8g^ 
1^ fh7t FP77y/N, N - i^^ f A 7 $ F?l^t (4/1 ;4 

10 Oml) 7k^lk-f- h y <7 A (60% oil suspension ;210mg) £rS?M 

l?^P^T30^^$i#Ur> o rW^n^iter t-T 5 ^ (3. 9ml, 1 

5. imol) &mu.xMx.x 2mmmwv± 0 rtb^o°c^£nu tk q- 

2ml) ^L^o^H^fc^ (3 5 0ml) &Mz.Xfrb^ 

^^W 7 A7PvF^77^- (HDfC-ffc^ 6 ON; 2 0 0ml) Scl^U, 
(10:1 CHC 1 3 -Me OH) ^T^V h V ^/V—^r/g^t e r 

t -y^;v^^T;vmMPf, Rm? h y ^-^m^w-om^m*: 5 . 2 g #fc 0 - 

ti ? J (80ml) \zmm U 10 %7kWt{k'* 9i?VJ* ^.TgStt* 
20 it»l (0. 3 MP a) ^5^Wffofc 0 H^Sr^-f F5ilHt^*U ^ 

^ (2 5 0ml) t£$gfl¥U ^r»@^^n^7iCT?^b7hm> WM^ h V <7^ 

^TT^JE^HU, #^tb7t^^^vy tj^/Vtj^^^ n-v b^ 7 7^- (HSJiCtt; 

25 ^ 60N;200ml) |C#tb s ^tHM (10:1 CHC 1 3 -Me OH) 

('Tf^5 5 (2. 7g, 24%. 3steps) 3r#fc 0 

^-NMR^DCls) 8 : 1.48 (9H, s), 3.46-3.83 (m), 4.02 (2H, s). 
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m^M7 1 : |l7XttX^-1h-^^(D^j^ (9-2) 



HO 




55 



> W^OtBu 
n 




tBu 



56 



n= 



it&m 55 (2. 4 g N 1. 2 mm o 1 ) &Mfc* (30ml) \Z.f&ffi 

b N ^U^r^y—yy^ 4 A (2g) frMz-Xm&BWls, Z.*l\Z.p- hAs^-ls 
^/V^s^/vy n y K ( 2 . 16g, 11. 3mmol) 4-^f;l^T^ 
yU'Vi^y (0. 72g, 5. 9mmol) SrS?&*CAn^.T3|fiPK!JI# Ufc e rCQ 
SJSti?r j e©tt^y^^;^7A^P^h^77^- (§§jf€ib^ 6 ON; 2 

5 0ml) EftU, l^ffi^ (20:1 CHC 1 3 -Me OH) \ZLX h ->/V>MW 
&&&ft 0 Il^f Mttb^fciS^DMS O (24ml) fc^fl? U 
fl^ (2. 5g, 38. 5 mm o 1 ) , RTF 3 V V V A ( 0 . 4 
g. 2. 7 mm o 1 ) ^Mx.X, 7 0 °CT 4 5 H#59*# bfco SiS^^-<^^^ 

(3 5 0ml) ^WSSrt&fn^TKT^^Ufc^, 

6 ON ; 15 0ml) Kl^U, ?§£t}$£ (10:1 CHC 1 3 -Me OH) \ZX 
fc-^m 56 (1. 8 5 g , 75%. 2 s t e p s ) £:#fc 0 

^-NMR^DClj) 5 : 1.47 (9H, s), 3.39 (2H, t), 3.45-3.83 (m), 4.02 (2H, 
s). 

mmmi 2 :§i7K'i£^^-i^-^^<^$;(9-3) 



56 n=W45 




tBu 



FmocH^4^^ o j^^l 



57 



OtBu 

n =2p^/45 



56 (1. 2 3 g, 0. 62 mm o 1 ) J —/V (45ml) \l 

'b. i o%7kmk^?W^ (2 5 0m g ) ^n^T, 7K?&4 l 3 5 0 c^2 
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J* 7& (15ml) , RUT-t h> (15ml) Us 9 - V 

U^/U^^/V (2g, 5. 9 mm o 1 ) £r#n 

M-eiNp|RI«t#b^:o ^OS^fc^^^ (15 0ml) £r#Px. N ^f»g 

6 0 N ; 6 0ml) (CftL, (@^cn^,V-> 10:1 CHC 1 3 -Me 

OH) 7 (8 5 2mg N 6 3% 2steps) Sr#fd 0 

1 H-NMR(CDC1 3 ) 6 :1.47 (9H, s), 3.39 (2H, t), 3.45-3.83 (m), 4.02 (2H, s), 
4.23 (1H, m), 4.39 (2H, d) , 7.28-7.77 (8H, m). 
»3£^7 3 : S7Ktt^-< — i?- — ^^^-^^ (9-4) 

FmocHN-Y^\ V--^_JDtBu FmocHNJ^^ V ~^- OH 



^^#7 57 (8 4 0mg v 0. 38 mm o 1 ) & 9 5 % h U 7/^Pit^$ 
(8ml) fc$t#?U M^10#ra»#U7t o RlSffltlft^^JEfllJBIUT^&ttfe 

^^y*W7^^o-7h^77^f- (MM^ 6 ON; 6 0ml) |d 

ttU, (|^fxf;W4 : 1 CHC 1 3 -Me OH) ^TMtl5 8 

(6 8 9mg, 8 2%) £r#fc 0 

^-NMRCCDClj) 5 : 3.39 (2H, t), 3.41-3.83 (m), 4.16 (2H, s) , 4.22 (1H, 

m), 4.40 (2H, d), 7.26-7.77 (8H, m). 

9%up, 1 0 mmx 1 0 mmx 0 . 0 1 mm ( t )) <£>#$c 





58 



O 



Gold foil 



NH 
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P i r a n h a mm (3 0 %ifiB*fl;** : = 1 : 4MW I^Sfc^M 

SUfc&HH O&lcm 2 ) Sr^UQ* ( 5 !> ©tt*«3&3»-e«5fi Ufe*) > 
— ;v-e^^Ufc 0 rat* (6 -^/v^^ h-^^^;v) -#>w*5 s/^T 

VyK9H-77Vt^-9 f/V— ^^/V i^f/V© 1 . 5mM^^/— ^ 

5 (0. 5ml) &<:tf«§Lfc 0 £OS^T^ &m&^*S~ /K Tirb^b 

y /v-e+^^^^-ufc^, t°^y i?^/r*fe MJA' (i/4) 

(lml) ^Ox.Tt?fiT3 0^ii5bfc 0 M^T-fef^hy/l' *lm 

ii#:Srtit5- £K£ D^JRJt^T^ ^flS*&2 5 0 pmo 1 3 r. £ 

10 ffllSSUyto 

^©4II-Tth^h!J;V (O. 2 5ml) Kl^j§?Ufc {2- [2- (2- 
{2— [2— (9H-7/VtV>'-9--Y;l'-^ f^;^-^75/) — ^ 

h^v] -^h^v-} -^h^v) -mb^v'] -ocb^ix} ossaswi i 

-T*&t>fl1tfc&fa8 ; 1 2. 5mg, 0. 0 2 4mmo 1) BBt^ StTtb 

15 ^by/v(o. 2 5mi) (^Lft-<y/ m;t/-^- i 

h U — t°n y *V -7js^^^>> A h (PyBO 

P;13mg, 0. 0 2 5mmol) N M, N-^ y/P tV^f/VT ^ 
^(8. 9 /i 1 , 0. 5 Ommo 1 ) &Mit, Sfit«It 5 Ufc 0 SJ«£r 

20 mrt> &m&T*h-hVA''T?+&\zmfrvit&, r-^v^hv^ (o. 25 

m 1 ) K^flPUfcEflB (0. 3 ul 1 , 0. 0 0 5mmol) ItTtb 
^MJ;V (0. 2 5ml) Ufc^^^ h J? T/- /V— 1 ~-f /l> 

MJ^-t°n ^dr-y-^/v^-n^^^^— h (PyBO 

P ; 2. 6mg, 0. 0 0 5mmol), M, N -^y/n^xf;VT 
25 5^(1. 7/*l, 0. 010 mm o 1 ) %Mx., tit 3 E$|K]&a: 5 U7t c & 



y/V (1/4) ©iB-g^ifc (lml) T«L> 7;VtV^iift^Mt5- 
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kfcXym-er^&feMiVtc (15 9 0%), 

m%kM7 5 : FK5 0 6 ft^M^Mf^Kft^-f-- #^JR©#^ 
+ (PEG) -FK5 0 6) 



Gold foil 



5 H v 




2 -elltft 17-TU /V— 14- ( t e r t — ^■f'/V— =f-;V— ^*7~}V$- 
- l- tKP^-12- {2- [4- {7 —lJK>1&**/ — *<-?9 S 4 As 
-^-^v-) - 3 — h^v'-v'^ - 1 —fT-As—yf—M -2 3, 

2 5- ^b^f>'-13 ] 19, 2 1, 27-Tf7^f^-l 1, 2 

10 3^-4— TIP— MJ *S?u [2 2. 3. 1. 0 4 ' 9 ] 3r?$^^- 1 8 -x^ 
— 2, 3, 10, 1 6-fh7ty (4. 8mg, 0. 0 0 5 mm o 1 ) N ED 
C/HC 1 (1. Omg, 0. 0 0 5mmol) s 1-t KP^^y/bUT 
y— /V (HOB t ; 0. 7m g, 0. 0 0 5mmo 1 ) .^3i^ 
5: K (DMF ; 0. 5ml) ©S^»4r^ia*T**^«^bfe 0 SJSUTt, v 5 ^ 

15 K (DMF), 7tfxf!);^f^}«U &tM£;*-<— 

-Srft5FK5 0 6MI^ C^IH + (PEG) r FK5 0 6) Sr^b 
fc 0 M^FK5 0 6©n^ftt5l7KttX^f-^©HBAf{j:7, H 
BD$ttt 1 "C&5o 
«M 1 : JNr§^& (M§) 

20 ( 1 ) 1 y s a t e <£>fl®J 

9-yh<DM (2. 2 g) S^H^^A (0. 2 5Mi/a^^, 2 5 mM T 
ris^77- (pH7. 4), 22ml) h ^fN&fL 

9 5 0 0 r p mt? 1 0 ^M5S»L^f!lU/to 5ft'fr#»-btil&St 0* 5 0 0 0 0 r p 
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(2) 

±|EbfcFK5 0 6 J ~T >( ~ffim&ft^X&>T<D^M 

XI y s a t e i ©Jfe-g^&iHTo fc„ ft 38. 1 y s a t e fiUM AT 1 / 2 
lC#3RUT^UVko FK5 0 6 &^£i£fc^@T:7-f — ^Bi&^fr^ 

FK 5 0 6 SrJ^^$^rfe#@T7^="^^— 4tffll £ LTfi, ^i*-;c^l> 

ysfy ^^/vmm^m^Mvm^m^^ti^nm^xmmvfcm^mi 3~ 

1 8IWFK 5 0 6ffimfc1&&Mm7k®-X'<— f— #^iSr^VNfc 0 l£fc, Jt 

LTWJ3©FK5 0 6#TOYO/^;Hi^V^fc 0 
FK5 0 6^^r^^^X^-|ftrj||t 1 y s a t e (1ml) ^4tT?«, 

r 5 L-t#k*bfcFK5 0 ^ 4 4 —mm\^ 2 On lWSDSffil 

oading buffer (nakalai cat. NO=30566-22. M$tifaW)Ri sample 
buffer solution with 2-ME(2-mercaptoethanol) (2x) for SDS PAGE) 

2 5°C-ei O^FSM&Ufcio - 5 bT#^tbfci?-^7V^Srri?|SOSDS^Vv 
(BioRad readyGel J, 15% SDS, cat. NO=161 

-J 34 1) ^IU, ^©SDS«|ffLfco Jfc$fc#jTfc5$l3t0!l3<£>F 
K5 0 6#TOYO/'?-/l'tJII^ ft* ft) ft 1 Offing 

© ^ ^ k srwi u . ^©t o -^©*^ &mitM &£.mmw<D mm \^^xmi& 

U Jga-fbUfc (0 1 ) 0 SiJ^fTo^t^^^^^^n y hfc£ «9^>-Kl O^F 
K5 0 6©^^^ r-^^. FKBP 1 2 "Cfc 5 £ 4: SrfllSB bfe B 

109 



WO 2004/025297 



PCT/JP2003/009640 



W*Mffll-So%^TFK5 0 6 It^T 7 ^ - r l^M^ Lfc F K B P 

^JB^te W b ft ^ O fCo 

C L O G P (D^i. & (Dit-S-m £ {£ Wlfefcir & Z t J; o T mt0* 
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oh* my (3.09) 

Mrt©t^«LOGPfI (CLOGPfl) ^bTV^5 0 



WO 2004/025297 PCT/JP2003/009640 

CD mwtmmmm [toyo+m ©^ 

O 

( TOYO-Pearl resin )-— jsj^^ 

H 

TOYCV*— /VjJMg (TSKgel AF-amino) IHg^BfeSrH^-fk: 
TOYO/^ffilOO/i UC12 0%*H7fCi^fife-DMF»fl3eSrO. 5ml» 

t K y J: 5 Sft^JR^Srai^L^: (*S)10 0 %)„ 

(2) iSgtH^Mt Ctoyo+|§^] ©i^/& 

O 



TOYO-Pearl^esii^ ^-"^v^^s. 

H 

TOYO^— /I^tflM (TSKgel AF-amino) fcMfc&SJfrfbUfcc 
TOYO/^f||l OOju 1^ DMF.(0. 2 5ml) ^^nn^y 
( 0 . 2 5ml) (Dm^mm^MM ^tcmm ( 3 . 4 0 /z 1 , 0. 04 mm o 

1) £r#Px.> HKl^is-S Y> V TV— ;v- i -4 sv-Hr**/- y y $v 

-/Jn^/}n^t>A ^^^^/V^n/jN^^ai— b (PyBOP; 26mg, 0. 0 
5mmo 1), MN, N-^y/at>xWr/ (17^1, 0. 10 
mmo 1) ^fiT*4R£|KMgfc 5 Lfc„ MIISrDMF 

(3) tf-* * ^IfeSJfrfbflMB (TOYO + ^^^H) ©^ 
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TOYO-Pearl resin 




TOYO/^^W (TSKgel AF-amino) Id*-* * J'Hfe&SJt 
^UfCo TOYO/^/VlllOOMffi^^ DM F (0. 2 5ml) 
vu*fy (0. 25ml) Ufc;^ ^ ( 6 . 34/il, 

O. O 4 mm o 1) £r#0>L, PyBOP (26mg, 0. 0 5 mm o 1). RX£ 
N, N-^y7"ntVwxf;V7 5y (1 7/j 1, 0. lOmmol) l:JDi 

t Kjj ^-r^ \>K£.ym-&i&^&mfevfe 0&9 7%) e 

(4) ^ y [TOYO+^]J7f yf] <Z>#J& 



c 



TOYO-Pearl resin 




TOYO^Wl/f|^ (TSKgel AF-amino) \ZL $ V X^^Wt&ffl 
^ibbfco TO YO^-;Vf I 1 O O /i 1 DMF (0. 2 5ml) h W P 
P^^y (0. 25ml) ©IIMItiiS?lfc0^fySI (9. 13mg, 
0 . 0 4 mmo 1 ) Irtti, 3£fclP yBOP (26mg, 0. 05 mm o 1 K 
RXfN, N-^-f y/P t>xf /VT ^(17^1, 0. lOmmol) ^ 

-ft KU H-<£ «9^^xtX*^HiJ^b7t 0^9 5%) 0 

(5) ^rry yf^SfW [toyo + ^t7 9^] o-a-^ 




( ^TOYO-Pearl resin) --^ ^ 

H 

TOYO/^/VfSI (TSKgel AF-amino) V ^m^M 

feitVfro TOYO/^/Vil! 1 0 0 IX WZ.^ DMF (0. 2 5ml) t i?? n 
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(0. 2 5ml) ©SMII-tjl UftXfT U ^1 ( 1 1 . 38mg, 
0. 0 4mmo 1) &Mx., I^PyBOP (26mg, 0. 0 5 mm o 1 K 
RUN, N-v^-f y/P tVVo^/VT ^ > (1 7ju 1, 0. 1 0 mm o 1 ) trtJP 

5 K9 M^J; <9e^W£$'JSbfc (i91°/o), 

(6) [TOYO + 7^=/^l3fc 0 t^i) (D 

o 

( TOYO-Pearl resin )- N 

H 

TOYO/^/Vtl (TSKgel AF-amino) 1:7x^^0^ 
10 ^^Sr|S|^tUfc 0 TOYO/^fllOO^ II', DMF (0. 2 5ml) 

(0. 25ml) (DU^Wm^M L-fc ~7 x=;^p t^^gfe 
(6. Omg, 0. 0 4mmo 1) £r#Px^ I^PyBOP (26mg, 0. 0 
5mmo 1), M, N-^y/otV^W^ (17/i 1, 0. 10 
mmo 1) m.UX~4mmMt?VZi 0 £D»TfL flSrDMFt^ 

(7) ysisp^-v ytwtmfeikfflm (TOYo+W7^y?'^s] 

H H 

( TOYO-Pearl resh^ N Y^^^ N 

T O Y O^— /MIMh (TSKgel AF-amino) ^/V^ 9 ~ P y ^ 

^UlS'fbUfco TOYO/WVlHl 00/i liC, DMF (0. 25ml) £ 

20 i^tna^^ (0. 2 5ml) (Dm^WMfcMM bfc ^/l>* 7 — V V 9 Wt (8. 

3mg, 0. 0 4 mmo 1 ) &r#tl>U H^P yBOP (26mg, 0. 0 5 mm 
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ol), M, N-^y/ntV^W^ (17/! 1, 0. lOmmo 
bfc# s FPyf^ M^J; 9^ilX5p£rtlJ/£bfc (^J9 7%) 0 

(8) 3 - tr y [TOYo+3-t°y^M 

^TOYO-Pearl resin ) 

5 

T O YO/^^ff (TSKgel AF-amino)^3-t: o y vvl/f^ 
§:llI^h:Urc 0 TOYO/^ /V^JJg 1 0 0 n 1 ^ DMF (0, 2 5ml) hi? 

^op^^y (o. 25mi) (DM&mmz-mM^tc 3 - tr v c 6 . 9 

mg, 0. 0 4mmo 1 ) &t)\\?L^ 3£fcP yBOP (26mg, 0. 0 5 mm o 
10 lK&tFN, N-"^y^nt>xf;V7^y (17^1, 0. 1 0 mm o 

UfcflK KU Mcj;5 3ffi^i|x*Sr?B!l^bfe (1)9 6%). 

(9) -y-^ - ;Vf;V7 7 ^7 /-;V@l^ftf II [TOYO+t^ ^/Vf;V7 




TOYO^-/Vf| (TSKgel AF-amino) yi/^;W7 

7f7)/-;^@^Uo TOYO^ff 10 0/( 1^ DMF (0. 2 

5ml) £ i?;? n t3 ^ ^ (0. 25ml) Ufclf^ v'—zH?- 

/V7TfT^/V (14. 2m g, 0. 04mmol) ttt IfPyBOP 

20 (2 6mg, 0. 0 5mmol), MN, N-^ V^n t>if^7 5 y 

(17/tl, 0. lOmmo 1) IrJPx., l?lTM^it 5 bfc 6 KJS^m 
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7c Oft 7 5%) 0 

(10) ^K^^HJfrfbWflB [TOYo + ^yb7^vy] tf)^ 



5 TOYO/WVfJii (TSKge 1 AF-amino) MyK^V^ 
l^ftLfc, TOYO/^fllOO/i DM F (0. 2 5ml) 

na^^>-(0. 25ml) Ufc-T ^F7^^^ (14. 3 m 

g, 0.0 4mmo 1 ) &tM7L, H^P yBOP (26mg, 0. 0 5 mm o 
lk&TTO, N-^-f y/P t>x^;P7 ^ y ( 1 7 ^ 1 , 0. lOmmo 

10 1) SriP^., tttMTOt 5 Ufco SJSHTfs tJii^DMF-e+^(^# 

(11) N-Tir^/Vh y zfh^T^m^tmm [TOYO+N-7t^by 



15 TOYO/^;Vi| (TSKge 1 AF-amino) i^N-7WMJ 

yf77^H^bU. TOYO/^/VfSI 1 0 0 /z DMF (0. 2 5 
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ml) k^trnntfy (0. 25ml) (Dm&WgkXcmM LfcN-T^^/V h 
!J/b77^ (9. 9mg, 0. 0 4 mm o 1 ) 3rJn?U HfcP y BO P (2 6 
mg, 0. 0 5mmo 1 ) s &X$N , N-i?-f y^n t>xf ;1/T^ y (17/i 
1, 0. lOmmo 1) £r#P>U gfit4HKifc5Lfco SMTts #ffl!«r 
5 DMFWl'^tfcts ^^tKJJ^T^ H^J; ^iHX^MJ^UTJ: 
9 0 %) 0 

ft. FK5 0 6MW [TOYO + FK5 0 6] «$£3I$I 3 -VMU Ufe t> 

-ttt-etb©-ft:-^#TOYO^— /VWIISrffiV^T 1 y s a t e i ©jj^HlfeS: 
10 no±o 1 y s a t e|i»Jl (1) tlS Ufc % © 3rJl V^fc D 

»^^v^r ksxm-zmmmi (2) ^ap^-mo*:. 

^^sf^ji }n j; 5 ft&mftft ^*<5 < ^ ® ^ § >- f & 6 sis 
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^b^V«, ynrt^n, sr*%/v>i?^; * i>x N ^^/v^n^^ 
*|±SiBfi N B*^ffilg£;h,fc#lS2 002-222226 UT*5l9 ^ 
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5r^A&£ xf/ ^ it \-z m m t ^ b &x$[(D t (d^wm m & *@ ~Kwm % m 

10 ffiSffflfS^B ^<^^l?(0#m^^@E^^ffiV>T^B«:®SUi-5iim 

5. ^A33J:WB»^d^ ffi^^^^i^K^'ft:^, £ 
fcriiS&^^Hb^flb** i^f^X^Si ^©45ffl 2 * fete 3 WMoJj&o 

^CDfSH 2 * « 3 WB^CD^Vfeo 

25 (ii) zK*3IS#K^— »s5£LL-e&5. 
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'gmmzmzte^zt its, m>k(Dmm7 -^r^smmo^o 

10. sr^-A&mm&m^mfefcv^ mm^±^<D^Atm^At'wmm 

ffi&fr^^lt5@^®©^7KW#K*^$*S«!!SISrtf 5 ££££ 9 ^ A 
*5 £ X$/-& fc HI £ ^ B ^O^T- £ ft^Sf^Jl ^WJ-rs 

11. ^A^mfat-fi^-m^u ^f^m^Ji-e^^Aii^^Ai^^ 

£ h K J: «9 ^ A £> J: IK/ * ft fc£ £ ^ B ^ £ <Z>##M#J ft *B 

13. ^A^^i^^Boia^^^^ te^^b^^J;^^^^, 

20 14. ^A©@ 

15. la^m^^t^^Air^bTc^ii^T^^m 

25 (i) TK^^r^-fe^^— ^S6^-h^&S^ 
(ii) K?— »5^±T'fc5, 

( i i i ) 7K Iff ,1£^-T ^ *fe 7° * — $c*5 J: t^fciH^ K $c © Hit j&s 9 £*_h T? S 0 
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16. mm7k'&x^~^&^<Dfr^tpfc#/us$~/um%i£i±^rirz 
m^mmi sm^^o 

17. $MM7K^^-^—^7kmm^^mm^K^'\kh^^mMm^j: 

1 8. ^A}^LT#I^^E^^ff5^fB©X^y>-^y^T* 

(i) ^A.^m^nnm^mTK^^-^'— ^Lts^tsm 

(ii) ^B^:^-tp^^7t^^^V^^f^_h|S (i) •V^bfrtcft^A&mfe 

(iv) _h@B (iii) x*nhth±m^^^^xft^A^M^x^mmmBs. 

2 0. ^A£5 J:tK^B<D|a^^^ s jS^-fb^*5J:tF^^t;^, 
2 1. ilzkte^^-f— # N @|@©#:^J;^^A^|§-a-Lfc^ll^T^#m 

(i) 7jc^^T^-fe^°^— ^:^6^_h-efe5, 

(ii) 7Km^F^-^:^5^±^feS, 

(iii) 7ic^^T^ir^^-»J;^7jcm^K^-^^|lf+^9^Ji^feSo 
2 2. f^7R'!4^-<— 9— ^©^^fc^a^/i^S: m±ftS 

Sttg&^&ftV^ t^r#m^-r§s lf*^taSl2 1 £fcte 2 2 f3«cO^fe 0 
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2 4. @^^frjc^itS@ffi^iS©j»7Kte14Jf&te«**5^©li*fe^^ w - , 9- 
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